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 CHAPTER ONE:
Introduction
 
The Great Lakes Water Quality Agreement (Agreement) between the Govern-
ments of the United States and Canada makes far-reaching commitments concerning
the restoration and protection of the Great Lakes. These commitments include the
virtual elimination of persistent toxic substances within a philosophy of zero discharge,
and the adoption of an ecosystemic approach to achieving the Agreement’s objectives.
Ensuring the integrity ofthe Great Lakes ecosystem requires attention to many
complex and dynamic components that must be understood and incorporated into an
effective plan to achieve the objectives of the Agreement. These interrelated compo-
nents include the atmosphere, the surrounding land, a wide variety of biological species
and their interrelationships and, of course, human activities.
The International Joint Commission (Commission) was assigned responsibilities
to monitor and assess progress made pursuant to the Agreement, in particular the
adequacy of actions by the two federal governments, the Province of Ontario and the
eight states in the Great Lakes basin (Illinois, Indiana, Michigan, Minnesota, New York,
Ohio, Pennsylvania and Wisconsin). Part of this responsibility involves providing a
report every two years as well as a continuing public information service on Great
Lakes water quality issues. This biennial report is the seventh since 1981.
The theme of this report is that the time has arrived for a major shift in the way
decision-making takes place for the Great Lakes ecosystem. In particular, society must
adopt a clear and comprehensive action plan to virtually eliminate persistent toxic
substances that are threatening human health and the future of the Great Lakes ecosys-
tem. A consensus-building process is required that will allow all sectors of society
(including governments, business corporations and associations, labour unions, and
professional, consumer, and other organizations) to join in making the decisions to
effect the required economic and social transition.
The primary focus of the action plan should be to stop the continued degrada-
tion of the Great Lakes ecosystem from persistent toxic substances. The community of
people and interests that share this ecosystem must adopt a common, reasoned strategy
to take the needed actions. In Agreement terms, the virtual elimination and “zero”
discharge of all persistent toxic substances are the most critical management targets.
The real task is much broader, however, and there must be interim steps en route to
those targets.
It is first necessary to shift the burden of responsibility for demonstrating
1
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0 reviews progress with the Lake Superior pilot project for action on zero
discharge;
0 comments on groundwater and incinerator concerns;
' examines progress made in Remedial Action Plans and their usefulness as a
model for local action;
' addresses the evolving roles and needs of science, research and education in
decision—making;
0 offers several principles and new recommendations.
 CHAPTER 2:
What is Happening to the Great Lakes
and Their Inhabitants?
 
Despite progress in cleaning up industrial and municipal pollution over the past
20 years, the integrity of the Great Lakes and life forms that depend on them remain at
an unacceptable level of risk from persistent toxic substances. Effective solutions must
be found and will require a new approach to environmental management.
Since the Great Lakes Water Quality Agreement was first signed in 1972, various
forms of Great Lakes pollution have been identified and reduced. Technology, govern-
mental regulation, and public and private funds have been directed at limiting inputs of
phos
phor
us a
nd o
ther
speci
fic c
hemic
als.
It is
more
diffi
cult
for p
ollut
ers t
o put
wast
es
into the water, air and the ground. Discharges of contaminants to the Great Lakes and
their levels in the environment have been reduced, the water quality has visibly im-
proved, and some biological communities have been restored to viability.
In addition, much has been learned about the Great Lakes ecosystem, and a strong
binational research community has been fostered by Agreement-related work. New
networks and structures to manage and coordinate efforts among the various jurisdic-
tions, primarily under the institutional umbrella of the International Joint Commission,
have been created. Since the 1987 Protocol, however, these activities have come under
bilateral rather than Commission auspices and have somewhat diminished in intensity.
At the same time progress on "conventional" pollutants was being made,
scientists began to identify and understand more complicated issues concerning the use
and discharge of toxic and persistent toxic substances. Many persistent chemicals stay
in the environment and food chain for very long periods, accumulate in organisms, and
injure the functioning of aquatic and other life. We have learned and continue to learn
about the harmful impacts of persistent toxic substances on biota, including humans.
While earlier programs reduced some of these substances in the environment,
inputs continue to exceed even interim objectives. Many still enter the Great Lakes
environment from a wide variety of sources.
Health Effects of Persistent Toxic Substances
Over the past four years, theCommission’s major focus has been the linkages between
persi
stent
toxic
subst
ances
, env
iron
ment
al co
nditi
ons a
nd h
uma
n hea
lth.
Thes
e lin
kages
have
also
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a mat
ter o
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read
publi
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cern.
Ther
e are
man
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mple
s
at various scales, from the local issue to lakewide, continental and even global dimensions.
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had not received extensive policy discussion. The 1990 and 1992 Biennial Reports
contained summaries of pertinent research findings that document injury to humans
and a range of fish and wildlife species.
The Commission warned that humans do hold persistent toxic substances in
varying levels in their bodies, including their reproductive systems, as do many species
of fish, birds, mammals and other biota. The Commission’s declaration was and
remains:
"What we do to the Great Lakes,
we do to ourselves
and to our children. ”
Little evidence has been presented, in the Commission’s view, to seriously
challenge these earlier findings or the urgent need to address them. Most of the subse-
quent debate has centred on methodology, on whether the Commission’s science is
“good” (an issue discussed elsewhere in this report), and on the economic significance
of production and use of these chemicals.
And yet, mounting evidence continues to reinforce concerns about the effects of
persistent toxic substances. Long-term exposure of fish, wildlife and humans to these
substances has been linked to reproductive, metabolical, neurological and behavioural
abnormalities; to immunity suppression leading to susceptibility to infections and other
life-threatening problems; and to increasing levels of breast and other cancers. Available
evidence also points to long-term reproductive and intergenerational effects.
One growing concern is effects on endocrine systems. Research has shown
persistent chemicals such as PCBs, dioxins, atrazine, hexachlorobenzene, as well as
other organochlorines and polycyclic aromatic hydrocarbons (PAHs), to be strongly
implicated in the disruption of endocrine systems, including estrogenic effects, in
laboratory animals and in wildlife. The substances appear to act as artificial, external
hormones that disrupt the normal balance of hormonal activity in animals.
Studies have also shown similar effects in humans. Levels of these chemicals
have beenfound in humans within the same range, or in some cases at even higher
levels, as those found in adversely affected animals. The biological reactions are known
to be similar. Furthermore, many of these hormonally active chemicals are found in
fish, wildlife and human tissues in the Great Lakes ecosystem.
Biological impacts on organisms need not depend on long-term exposure. A
number of studies have indicated that even single doses of some substances at a critical
time can affect the offspring of a pregnant animal. Evidence of this phenomenon was
given at a workshop held by the Commission’s Great Lakes Water Quality Board in
1992 and in a recent review of dioxin by the United States Environmental Protection
Agency.
 Nor are the effects of persistent toxic substances found only in females. Various
studies have indicated increased infertility as well as cancers and other abnormalities in
male reproductive systems. Human sperm counts have beenreported to have declined
by 50 percent over the past 50 years. Sperm samples tested in one recent Canadian
study indicated the presence of several persistent organochlorine substances.
We do not know what all of the effects of human exposure will be over many
years. Future research will clarify whether low-level and long-term exposures, repeated
exposures, or isolated short-term exposures at sensitive stages of fetal development are
most critical. For the Commission, however, there is sufficient evidence now to infer a
real risk of serious impacts in humans. Increasingly, human data support this conclusion.
Implications of Inaction
The questions then become: what -- if any -- risks of injury are we as individuals
and as a society willing to accept? How long can we afford to wait before we act? Why
take any risk of having such potentially devastating results? In this vein, the Commis-
sion poses a number of other specific but very fundamental questions:
0 What if, as current research suggests, the startling decrease in sperm count and the
alarming increase in the incidence of male genital tract disorders are in fact caused in
part as a result of in utero exposure to elevated levels of environmental estrogens?
' What if, as current research suggests, the epidemic in breast cancer is a result in
part of the great numbers and quantities of estrogen-like compounds that have
been and are being released into the environment?
0 What if the documented declining learning performance and increasing inci-
dence of problem behaviour in school children are not functions of the educa-
tional system? What if they are the result of exposure to developmental
toxicants that have been and are being released into the children’s and parents’
environment, or to which they have been exposed in utero?
The implications of any of the above questions being answered in the afﬁrmative
are overwhelming. The implications of all of the above questions being answered in the
affirmative are catastrophic, in terms of human suffering and the potential liability for
that suffering and attendant health costs. Mounting evidence points to the latter possi—
bility. Surely, there can be no more compelling self interest to force us to come to grips
with this problem than the spectre of damaging the integrity of our own species and its
entire environment.
It is the conviction of the International Joint Commission that the risk of such
damage exists, and that virtually any level of risk of this type should be considered too
high to accept. Our society cannot afford to take this risk and should reduce it. Yet,
Great Lakes basin inhabitants continue to be the recipients of persistent toxic substances
produced and justified as the basis for jobs and our way of life.
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some cases in cooperation with other jurisdictions and interests, to:
jointly develop a binational strategy for persistent toxic substances to assure
coordinated action in both commerce and the receiving environment;
adopt specific programs to achieve virtual elimination and effect zero discharge,
bypassing the tendency to consider these concepts as hypothetical and impractical;
give enforceable effect to Agreement principles and requirements since the
shared undertakings need to be applied rigorously and in a manner that will be
enforced;
adopt and apply a weight-of—evidence approach to deciding when to act on the
basis of mounting evidence of chemicals as the likely cause of injury to the
environment or human health;
strengthen the principle of reverse onus to place the responsibility for proof that
a substance is not harmful to the environment or human health on the propo-
nents of a chemical’s production and use;
end point source discharges of persistent toxic substances to Lake Superior as a
pilot approach to demonstrate the feasibility of achieving zero discharge;
The 11 Critical Pollutants were first identiﬁed in the 1985 Report of the Great Lakes Water
Quality Board. They are total polyehlorinated biphenyls (PCBs), DDT and its metabolites
(including DDE), dieldrin, toxaphene, 2,3,7,8—tetrachlorodibenzo-p—dioxin (TCDD),
2,3,7,8—tetrachlorodibenzofuran (TCDF), mirex, mercury, alkylated lead, benzo(a)pyrene,
and hexaehlorobenzene (HCB).
8
 sunset PCBs and seek public acceptance for their destruction since, despite
agreement on their dangers, they remain in use and in storage. The safe destruc-
tion of these highly toxic compounds is of critical importance, but highly
contentious;
sunset DDT, dieldrin, toxaphene, mirex and hexachlorobenzene and seek an
international ban on their production, use, storage and improper disposal, as
they continue to appear in wildlife even though not authorized for domestic
commerce, and are still used in other countries;
consult with industry and other interests to alter production processes and
feedstock chemicals to eliminate dioxins, furans and hexachlorobenzene as
byproducts and to sunset wherever possible uses of lead and mercury, as these
substances are widely recognized as causing adverse ecosystem health effects;
consult with industry and other interests to develop timetables to sunset the use
of chlorine and chlorine-containing compounds as industrial feedstocks, and
examine the means of reducing and eliminating other uses, recognizing that
socio-economic considerations must be taken into account in developing the
strategies and timetables.
Precaution in the introduction and continued use of chemical substances in
commerce is a basic underpinning of the proposed virtual elimination strategy It is
generally agreed, in principle, that the burden of proof concerning the "safety" of
chemicals should lie with the proponent for the manufacture, import or use of at least
substances new to commerce in Canada and the United States, rather than with society
as a whole to provide absolute proof of adverSe impacts.
This principle should in the Commission’s view, be adopted for all human-made
chemicals shown or reasonably suspected to be persistent and toxic, including those
already manufactured or otherwise in commerce. The onus should be on the producers
and users of any suspected persistent toxic substance to prove that it is, in fact, both
1993 Biennial Meeting said, “Chemicals are not innocent until proven guilty, people are.’
1
l
"safe" and necessary, even if it is already in commerce. As one participant at the October
l:
Current Approaches
Canada’s Environmental Protection Act provides for the review of existing
substances and control of dangerous substances, but its implementation has been slow
to address specific chemicals for regulation. It also appears possible that legal chal—
lenges will further render it ineffective in controlling persistent toxic substances.
Provincial action under Ontario’s Municipal-Industrial Strategy for Abatement (MISA)
can also be used to eliminate discharges of persistent toxic substances.
The United States Government has stated that available mechanisms can be used
to invoke regulatory action without definitive proof of a causal relationship. However,
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 The Great Lakes Water Quality and Science Advisory Boards, and the two federal
governments in their responses to the 1992 Biennial Report, have all accepted such an
approach in principle. It is clear, however, that in practice its application can result in
different outcomes. This appears to be the case with chlorine, because of different
standards of evidence or different levels of acceptable probability. Governments,
industry and other participants in the policy arena should collaborate to codify a set of
guidelines as to what factors should be taken into account in weighing evidence.
Risk Assessment
Another relevant procedure is risk assessment. Clearly, the process of assessing
the relative risks to the environment and/ or humans from alternative actions is useful
for some purposes. Both countries have formal frameworks for risk assessment that are,
by andlarge, compatible, although some discrepancies in methodology exist and
improved integration of human health and environmental risks is needed. Risk assess-
ment is useful in decision~making, especially in setting action priorities, but is not
directly relevant to the basic virtual elimination commitment. The Commission does not
accept the argument that the elimination of persistent toxic substances should be subject
to a risk-benefit calculation, as that is not the approach of the Agreement.
When risk assessment is used to provide information, however, it is important to
pay careful attention to the communication of that risk information to the public.
Underlying assumptions and caveats, as well as the question of different perceptions of
risk across jurisdictional boundaries, also must be communicated. Of specific concern
is the lack of uniformity in sport fishing advisories. The Great Lakes Water Quality
Board recommended collective effort among state and provincial authorities to develop
joint public advisories to ensure uniformity. Furthermore, there is a lack of any public
risk information in most other circumstances.
A fuller accounting of environmental, economic and social values is also needed
when making decisions. At one level, the determination of what natural resources are
being used in human processes should be part of economic accounting. Similarly, the
ramifications of "environmental" policy changes, which affect the amount of resources
available for production and consumption (including reduction of the ability to pollute
or use traditional technologies), must also be taken into account.
In some cases, it will not be possible to eliminate substances in use “overnight,”
especially if acceptable substitutes are not readily available, as that could cause serious
short-term economic and social disruption. However, to continue to introduce new
products without this accounting, and to continue resisting a strategy that changes our
production and consumption habits and moves away from reliance on persistent toxic
substances, will be disastrous in the long term from all perspectives. Again, a reasoned
but sure process of transition, and a new way of thinking about production and con—
sumption decisions, are needed.
11
  
  
Governmental Actions
Some governmental actions have been consistent with the concerns raised by the
Commission. In their responses to the Commission’s 1992 Biennial Report, the Govern-
ments of the United States and Canada voiced more definitively than before their
intentions to focus on persistent toxic substances.
Certainly the amount of attention given to these issues has grown exponentially.
Ontario proposed regulations intended to achieve zero discharge of organochlorines
and other chemicals from the pulp and paper industry. In November 1993, the Ontario
regulations became law. The Provinces of British Columbia and Quebec have proposed
similar requirements. The United States Environmental Protection Agency is studying
water-based alternatives to solvents in various industries. These are but a few examples.
The federal governments state that most of the Commission's specific recom-
mendations are being implemented. However, their primary focus is on specific (point)
sources of pollution and, to some degree, agricultural chemicals. The remobilization of
contaminants from sediments and landfills via groundwater and releases to the atmos—
phere via incinerationare other significant issues requiring attention. It remains to be
seen, moreover, to what degree current programs will lead to reducing releases of
persistent toxic substances. They are unlikely to achieve zero discharge in most cases, or
the virtual elimination of all persistent toxic substances.
The federal governments have not accepted the Commission’s recommendation
for a broad approach to deal with organochlorines, rather than the present approach of
dealing with these thousands of compounds individually. The Commission’s proposed
approach envisions governmental consultations with industry and other interests to
restrict, phase out and eventually ban the use of chlorine and chlorine-containing
compounds from industrial feedstocks. This approach explicitly recognizes the need to
take socio-economic and other consequences (including those of the available alterna-
tives) into account in determining timetables.
The federal governments prefer to focus on individual chemicals. The Commis—
sion is concerned that, despite the worldwide concern for the use and discharge of
organochlorines and both countries’ commitment to the virtual elimination of persistent
toxic substances, many of which are organochlorines, there is reticence in both govern-
mental and industry declarations to begin consulting on a bold alternative to the wide—
scale production and use of these compounds. The Commission remains confident that,
as the federal governments seek to find an effective, comprehensive strategy to meet
their Agreement obligations as well as general sustainable development strategies, they
will need to embrace such a broad new approach to preventing the formation of
hazardous substances.
Linking environmental issues to human health has received increasing attention
from governments with efforts such as the Canadian Great Lakes Health Effects Pro-
gram and the work of the United States Agency for Toxic Substances and Disease
12
 Registry. However, it deserves even more collective attention from governments, the
business community and all citizens. The Commission has devoted an increasing
portion of its limited resources to addressing human health issues within the context of
a continuing focus on overall ecosystem health.
Broader Efforts
Many other individuals and organizations in North America and other parts of
the world are starting to address the mounting evidence of health effects. The Commis-
sion’s reports and those of its Great Lakes Science Advisory Board have stimulated
attention on and concern for the ecological and human health effects of persistent toxic
substances, notably organochlorines, and the need for a broadly-based preventive
approach rather than a chemical-by-chemical control approach.
Several domestic and international bodies have reached conclusions similar to
that of the Commission about the need for broad action against organochlorines. These
policy initiatives include:
0 the 1992 Convention and the Ministerial Meeting of the Oslo and Paris Commis-
sions for the Prevention of Marine Pollution (OSPARCOM);
0 the conclusions of the International Whaling Commission’s 45th Annual Meet-
ing, May 1993;
0 the Fifth World Wilderness Congress, Tromso, Norway, October 1993;
0 Barcelona Convention on the Mediterranean Sea (BARCON) biennial meeting at
Analya, Turkey, October 1993.
Various health professional organizations, including the American Public Health
Association, the Michigan State Medical Society, Physicians for Social Responsibility
and the Ontario College of Family Physicians, among others, have also stated their
concern for the effects and management of persistent toxic substances.
These activities underscore the need for an international approach to reduce and
eventually eliminate chemicals that cause an array of detrimental effects on living
organisms through short- or long—term environmental exposure. As similar problems
and concerns arise in several regional seas and large lakes, and given the international
commerce of many chemicals and their products, serious consideration must be given
to a multilateral approach that not only manages but, more importantly, eliminates
these problems.
While part of the increased effort must be oriented towards further research on
cause-effect linkages and specific phenomena, the social and community implications
also must be addressed. Maintaining a healthy society means more than failing to
discover disease.
In 1986, the World Health Organization used its definition of health as a starting
point for the Ottawa Charter for Health Promotion (Ottawa Charter). It emphasizes the
13
  
 dependence of health on the environment and identifies peace, shelter, food, education,
income, social justice, equity, the maintenance of a stable ecosystem and sustainable
resource development as components of health. It is not sufficient for governments,
industry and commerce to react only to proven instances of injury They also must
provide a preventive program to enhance personal and societal security against unin—
tentional intrusions on human health, at the same time other basic needs and a high
quality of life are met.
While not widely recognized in practice to date, this philosophy is consistent
with the ecosystem concept of the Great Lakes Water Quality Agreement, as well as the
sustainable development concept embraced by the United Nations World Commission
on Environment and Development (Brundtland Report). This also has subsequently
become the policy of both federal and several state and provincial governments.
Just as human health is dependent on the absence of environmental degradation,
however, ecosystem integrity is dependent on more than environmental quality. It also
must include economic, social, cultural and political dimensions, not the least of which
is a healthy population and healthy communities. The Commission has previously
observed that "long-term economic sustainability, including the existence of a healthy
and creative work force, depends on a healthy environment. Paradoxically, a healthy
environment depends on the existence of vibrant local and regional economies.”
Despite these efforts, an assessment of the overall policy response to the environ-
mental health studies and public concern to date must be characterized as limited and
disappointing. The mainstream response from individuals in government, industry and
elsewhere is to debate the reality or magnitude of the risk to the health of humans and
other components of the ecosystem. Even if the issue is recognized, the focus tends to
be on setting priorities, developing lists, devoting resources to avoid action and lobby
against it, largely on the basis of debatable short-term economic impacts, rather than on
coming to grips with and addressing the enormity of the problem.
Responsibility
Many substances of concern continue to be released into the Great Lakes
environment, even after regulatory action. None have achieved the distinction of
reaching “zero discharge,” even in the most liberal interpretation of that concept.
Dealing with each of the thousands of chemically different but similarly structured
compounds individually will be a never-ending quest. It will surely be time consuming,
costly and ultimately futile, and is one reason why the Commission continues to
recommend a generic approach to address a wide range of contaminants.
The action strategy must go beyond the scope of conventional regulatory tools
and environmental policies to encompass broad tactics that eliminate the creation of
persistent toxic substances and, in some cases, common precursors. The Commission is
confident that North American scientific and entrepreneurial capacity, together with
supportive government and labour policies, can -- over time and with a common
14
 determination -- develop the required knowledge, technology and ability to achieve the
Purpose and Objectives of the Agreement.
Clearly, governments alone cannot carry the burden. All sectors of society must
accept their part of the responsibility to protect the integrity of ecological systems,
including the full participation of labour and business. They certainly must do so if
many of the Commission’s recommendations are to be achieved, if the Purpose of the
Great Lakes Water Quality Agreement is to be honoured, and if the long—term public
interest is to be served.
All interests must also work together within a common framework and a clearer
understanding of their collective and individual roles in the ecosystem. Their efforts
should be based primarily on a preventive and environmentally conservative approach
which recognizes economic, environmental and social goals as being compatible rather
than inconsistent. A consensus-building approach is essential which addresses the
concerns of labour, industry, municipalities and other interests to ensure an orderly
transition to an economy without persistent toxic substances.
The nationwide United States program to encourage voluntary initiatives to
reduce priority contaminants, referred to as "33/50," is a good beginning. The Great
Lakes states have joined the federal government in a Pollution Prevention Plan for the
Great Lakes, with early progress in the automotive and printing industries as well as
more localized municipal efforts. In Canada, the multi-sectoral Round Table discus-
sions and the Accelerated Reduction/Elimination of Toxics (ARET) program, Ontario's
Pollution Prevention Pledge Program and voluntary pollution prevention partnerships
between industry and the federal and provincial governments, notably those with the
automotive and metal finishing industries, have also led the way. In addition, many
corporations are integrating pollution prevention into their long-term investment plans.
More needs to be done, however, with a much broader and more complete shift to the
new way of business the Commission continues to propose in this, as in previous
reports.
Chemical and associated industries have an obligation to protect human and
other populations from the adverse effects of substances they bring into existence and
use. The Commission recognizes and congratulates those industrial representatives who
have responsibly engaged in dialogue with the Commission and others, and have taken
pioneering steps to address these problems. It is important and inevitable that the
business sector act increasingly to lead rather than resist a broad movement towards
manufacturing processes that eliminate the production and use of persistent toxic
substances, and that they embrace a new, ecosystemic approach to business and govern-
mental decision-making.
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CHAPTER 4:
Adopting Frameworks
 
for Strategic Action
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 The Commission concluded in 1986 and again in 1992 that the basic Agreement
provides a sound and comprehensive framework to address the problems of the Great
Lakes ecosystem. The focus of attention should be on implementation of what the
Governments of Canada and the United States have already agreed on, rather than on
new undertakings. This conclusion remains valid, even in the face of new knowledge
and understanding about the dynamics of the Great Lakes Basin Ecosystem.
For more than two decades, the Agreement and the ecosystem approach have
served as international models. Aspects of the Agreement have been recognized as a
model in discussions in several United Nations fora, including the United Nations
Economic Commission for Europe, Commission on Environment and Development
(which generated the Brundtland Report), the subsequent Conference on Environment
and Development in Rio de Janeiro, and the new Commission on Sustainable Develop-
ment, as well as many other international discussions.
The Commission accepted opportunities to be involved, in an observer capacity,
in the United Nations Conference on Environment and Development, the Commission
on Sustainable Development and other follow-up activities. In June 1992, United States
Chairman Gordon Durnil spoke on behalf of the Commission to the Plenary Session of
the United Nations Conference on Environment and Development at Rio de Ianeiro.
The Commission and its activities were described as a possible model for other nations
sharing common resources and seeking institutional mechanisms for guiding coopera-
tive sustainable development. The Commission considers it important to maintain
contacts with these initiatives and its duty to offer expertise to the process.
Indeed, the Agreement seems to anticipate many of the findings of the United
Nations’ Rio Declaration and the related action plan, Agenda 21, which lays out an
extensive list of international commitments for action during the next century. The
Great Lakes Water Quality Agreement provides a suitable and established platform for
implementing programs pertinent to Agenda 21. It can provide a basis for achieving
both environmental integrity and economic vitality under the sustainable development
programs announced by both governments, and make a significant contribution to
global environmental security.
Some specific provisions of the Agreement can serve as models with broader
applicability. Remedial Action Plans can provide potential laboratories for sustainable
development at the local level. The Hamilton Harbour plan, for example, was an
important factor in the recent designation of Hamilton—Wentworth as one of 21 commu-
nities around the world as Local Agenda 21 Model Communities. This program,
developed under the auspices of the United Nations Environment Program and the
International Council for Local Environmental Initiatives, is a response to the Rio
Declaration. The designation clearly demonstrates the links between the Agreement and
sustainable development frameworks.
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Applying the Agreement
to Sustainable Development Frameworks
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18
 as targeted tax measures, careful use of short-term permit trading to reduce pollution
loads to zero most efficiently without condoning pollution, and direct market interven-
tion are also possibilities. Labour mobility, either geographic or by learning new skills,
and technological change must be taken into account in formulating change.
Nor can an isolated strategy for change be developed for the Great Lakes basin.
Mechanisms are needed to ensure that Great Lakes industries are not placed at an
economic disadvantage for being leaders in sustainability. Until such time as the
markets offer a secure demand or premium for higher priced but sustainably produced
products, some buffering mechanism may be required. An alternative is to encourage
sustainable policies at least in North America, and preferably worldwide.
While this vision may seem unlikely to many people, the Commission believes it
can be achieved. It can occur if we bring into reality the twin concepts that both nations
have adopted domestically and internationally as central environmental policies: the
ecosystem approach and sustainable development. In the Great Lakes—St. Lawrence
basin, such a vision is consistent with and necessary to fully address the requirements
of the Great Lakes Water Quality Agreement.
The objectives of Agenda 21 and of the Agreement will be achieved through
sensitive economic and industrial policies as much as through traditional environmen—
tal policies and mechanisms. The Great Lakes Basin Ecosystem economy is larger and
more diverse than that of most nations. It offers many opportunities to develop a new
way of doing business, while maintaining and utilizing the basic premises of the market
system.
The Agreement provides an institutional base to integrate and implement a wide
range of policies and programs. Mechanisms for decision-making, such as in the
Remedial Action Plans and Lakewide Management Plans, can easily be (and in some
cases have been) inclusive of all sectors of society, including those listed among the
"Major Groups” of Agenda 21. We encourage leaders in cities and regions to follow the
lead of Hamilton-Wentworth and of American communities such as the Cuyahoga
River (Cleveland) and St. Louis River (Duluth—Superior) in challenging citizens to
achieve Agreement objectives within a sustainable development framework.
The institutional and substantive successes of the Great Lakes Water Quality
Agreement could be a major showcase to demonstrate Agenda 21 objectives in Canada
and the United States. To do this credibly, however, governments must seriously
address the remaining "nonsustainable" activities, including the continuing discharge
of persistent toxic substances into the Great Lakes system.
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This approach was strongly supported in the responses of Canada and the United ‘.
States to the Sixth Biennial Report. Ontario reported establishing a post-secondary
pollution prevention training curriculum. The Canadian Green Plan and the United States
National Environmental Education Act both provide for similar initiatives. However, they
do not specifically provide the regional perspective needed to focus on the Great Lakes
and their ecosystems. The Commission has not found any broadly applied, Great Lakes-
specific educational programs developed in either country to date.
Several individual efforts are contributing to new program thinking in both l
countries. The Commission congratulates the teachers, schools and community organiza- ‘
tions that are mobilizing children and adults to greater awareness and concern about the
Great Lakes ecosystem. The Rouge River program near Detroit and the Little River project
in Windsor are two specific examples.
The Great Lakes Educators Advisory Council studied the adequacy of training and
information for teachers and environmental curricula for a number of years. It found that
mandates, goals and curricula for environmental education vary considerably across
jurisdictions. Notwithstanding some excellent programs in specific locations, they are on
the whole inadequate. The Educators Advisory Council recommended a series of meas-
ures to improve curricula, and the state of knowledge andinformation exchange among
teachers. Teacher training requirements, professional institutes and workshops, and
improved information from the media, especially television, were elements of the pro— I
posed approach. l
 
An Environmental Education and Information Clearinghouse for the Great Lakes
was also recommended to expand knowledge and interest among educators and the
public. It will provide a consistent source of information that can coordinate and distrib-
ute materials from the large number of Great Lakes organizations producing such materi—
als, as well as provide knowledge support and guidance. Momentum is increasing for the
development of such a clearinghouse. The Commission continues to believe, as it has
stated in three of its own reports, that such a clearinghouse is essential and worthy of the ,.
governments’, industries’ and citizens’ support. I
During 1991-3, the Council also assisted in organizing three summer institutes for
teachers, to develop a deeper knowledge of Great Lakes issues. The pilot project, on Isle
Royale, used seminars and field studies, an experience that was then applied in other
locations in the Great Lakes basin. Such institutes are a useful tool for intensive profes- ‘
sional development and could be developed on a regional or jurisdictional basis. j-
 
The Council’s report also pointed out that other professions must learn to under-
stand and respect environmental issues in their training, but that such opportunities are
currently limited. This knowledge is crucial to resolving society’s environmental issues
since this, in the end, will depend on environmentally aware health professionals, engi- j
neers, land developers, news media and so on. However, the Educators Advisory Council
noted, for example, that only 25 of 700 business schools in the United States offer optional . 1
courses on business and the environment. It recommended development of "environmen— ,
tal literacy” programs in all subject areas. I
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 Social scientists have noted that, while there are more than 100 definitions of
community, they have one common characteristic: a community is a place where decisions
can be made and action taken on those decisions. Resolving the large-scale challenges now
facing us to achieve the objectives of the Agreement are no longer those of a government
agency or two, but of whole communities working together in partnership with others.
These communities will be at various scales: geographic, professional and sectoral.
One progressive aspect of the Agreement and the Commission’s work pursuant to
it has been the emergence of a Great Lakes-St. Lawrence ecosystem "community" and
numerous more specific communities-of-interest under that umbrella. This development
occurred first in the community of scientists working across jurisdictions and disciplines
to enhance learning, understanding and the efficient use of resources. In recent years, the
active community of Great Lakes interests has expanded greatly A variety of new
organizations have emerged over the past decade focusing on regional concerns.
Several governmental institutions have evolved to address Great Lakes ecosystem
issues. This phenomenon has included a refocusing of the Great Lakes Commission, the
Great Lakes Fishery Commission and the Council of Great Lakes Governors. A number of
nongovernmental and municipal organizations also have involved interested citizens and
specific interests. These citizens and organizations tend to begin at a nontechnical level,
but become increasingly more sophisticated in knowledge and approach. Awide range of
organizations fit this description, such as Great Lakes United, the Council of Great Lakes
Industries and the International Great Lakes-St. Lawrence Mayors’ Conference, to name
only a few examples.
The Commission encourages this process and its broadening to new areas of the
Great Lakes community of interest. Organizations whose mission is to inform and activate
the general public should strive to broaden their membership and audience, by improving
their media and public affairs approaches and the coordination among organizations to
ensure consistent, accurate messages. All of these bodies have played an important role,
even if temporary, in the institutional component of the Great Lakes ecosystem.
The voluntary sector is a key component in broadening Agreement awareness and
involvement. This sector needs to be encouraged within the Great Lakes institutional
mosaic, but the organizations and movements involved, while enthusiastic, are often
stymied by lack of scientific data and interpretive skills. The Commission’s Great Lakes
Science Advisory Board has emphasized that empowerment, participation and involve-
ment of the entire Great Lakes community in the achievement of the goals of the Agree-
ment is vital to its success.
Scientists should make themselves available to communicate with these groups
and with their local communities at large. Employers, whether governments, private
sector or academia, should permit and encourage such mutually beneficial linkages.
Universities, colleges and other institutions of higher education in particular have a
function in supporting the wider Great Lakes community. Beyond their educational roles,
they can serve as catalysts to bring scientists, industries, governments and citizens
together to learn from one another and to develop coordinated action plans.
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ons
fro
m a
cro
ss t
he
bas
in.
Oth
er
don
ati
ons
hav
e j
oin
ed
this
Com
mis
sio
n m
ate
ria
l,
and
it is
hop
ed
tha
t th
is
col
lec
tio
n w
ill
con
tin
ue
to
gr
ow
in
vol
ume
and
use
ful
nes
s.
It is
imp
ort
ant
for
all
inte
rest
s to
eng
age
thei
r lo
cal
com
mun
iti
es
in d
isc
uss
ion
s
abo
ut
ho
w t
o a
ppl
y s
ust
ain
abl
e d
eve
lop
men
t i
n t
he
Gre
at
Lak
es
bas
in.
Ne
w w
ay
s t
o
faci
lita
te d
ial
ogu
e a
nd
par
tic
ipa
tio
n wi
ll b
e n
eed
ed.
To
som
e d
egr
ee,
this
has
beg
un
wit
h b
odi
es
suc
h a
s t
he C
ana
dia
n P
oll
uti
on
Pre
ven
tio
n C
ent
re,
the
Ont
ari
o E
nvi
ron
-
men
tal
Cit
izen
shi
p P
rog
ram
, th
e St
ate
Uni
ver
sit
y of
Ne
w Y
ork'
s He
alt
h Ef
fect
s Pr
o-
gra
m,
the
Ohi
o C
oas
twe
eks
, a
nd
the
adv
iso
ry
com
mit
tee
s i
n t
he
Are
as
of C
onc
ern
.
An
act
ion
pro
gra
m t
o ac
tiv
ate
ind
ivi
dua
ls
and
org
ani
zat
ion
s t
o su
sta
ina
ble
life
styl
es,
sim
ila
r to
the
suc
ces
sfu
l "
Par
tic
ipa
cti
on"
per
son
al
fitn
ess
pro
gra
m i
n C
ana
da,
cou
ld
be
org
ani
zed
by
gov
ern
men
ts
and
/or
non
gov
ern
men
tal
init
iati
ves.
Our
own
publ
ic i
nfo
rma
tio
n p
rog
ram
con
tin
ues
to e
nco
ura
ge
the
dev
elo
pme
nt
of i
nfo
rme
d a
nd
acti
ve c
omm
uni
tie
s, a
nd
hel
ps t
he C
omm
iss
ion
bene
fit
fro
m h
ear
ing
a
full
ran
ge
of v
iew
s.
Ind
ust
ry
has
bec
ome
muc
h m
ore
inv
olv
ed
in d
isc
uss
ing
Gre
at
Lak
es
issu
es a
nd
is n
ow
mor
e a
war
e of
the
star
k re
alit
ies
of t
he o
blig
atio
ns c
ont
ain
ed i
n
the
Agr
eem
ent
. T
his
inc
rea
sed
dia
log
ue h
as
bee
n a
cco
mpl
ish
ed i
n pa
rt t
hro
ugh
the
effo
rts
of p
ers
ons
in t
he b
usi
nes
s co
mmu
nit
y w
ho
hav
e w
ork
ed
wit
h th
e Co
mmi
ssi
on
for
som
e t
ime
. U
se
of t
he r
oun
dta
ble
tec
hni
que
to b
rin
g v
ari
ous
org
ani
zat
ion
s,
per
spe
c-
tive
s an
d in
tere
sts
tog
eth
er t
o di
scus
s a
part
icul
ar i
ssue
has
bee
n a
n ov
eral
l su
cces
s.
Com
mis
sio
n e
xpe
rim
ent
s w
ith
”li
ve—b
y-s
ate
lli
te-
tel
evi
sio
n”
als
o h
ave
bee
n u
sef
ul.
The
app
roa
ch d
ese
rve
s an
alys
is a
s go
ver
nme
nts
and
othe
rs e
nga
ge i
n co
mpl
ex
disc
us-
sion
s ab
out
ach
iev
ing
sust
aina
ble
dev
elo
pme
nt
and
the
virt
ual
eli
min
ati
on o
bjec
tive
.
Som
e pr
acti
cal
mec
han
ism
for
con
tin
uin
g to
bri
ng t
hese
com
mun
iti
es t
oge
the
r sh
oul
d b
e
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part of an international community development process that transcends geographic and
sectoral lines, through periodic consultations and ongoing networking.
One significant way this dialogue has developed is through the Biennial Meetings
on Great Lakes Water Quality. Various approaches have been tested since the first meeting
at Indianapolis in 1983, and the approach will continue to evolve to ensure improved
dialogue and participation. The 1993 meeting in Windsor brought almost 2,000 people
together to discuss, debate and learn, and to make their concerns known. For the‘first
time, large numbers of participants from industry were present, along with environmen-
tal organizations, labour, aboriginal peoples, all levels of government, educators, health
professionals, scientists and many others. It is this kind of amalgam that encourages
greater understanding among various perspectives, and mutual action as well.
As successful as these meetings may be, however, these periodic events cannot
provide for required continuous dialogue among all Great Lakes interests, especially on
a smaller and local scale. The discussions initiated at recent Biennial Meetings --
particularly those among industry, citizens groups and government scientists —— need to
expand, and groups such as native people, labour, land developers, marketing profes-
sionals and the media need to become more fully involved.
Ecosystem Boundaries
Geographically, the Great Lakes ecosystem doesnot stop at the map boundaries
specified in the Agreement. Ecosystem boundaries are neither fully jurisdictional,
geophysical or even demographic in their definition. They differ for the water, biologi-
cal, atmospheric and human dimensions of the ecosystem. The scope of an ecosystem’s
boundaries can also differ depending on what economic, social or political parameters
are being considered.
Ecologically, the Great Lakes Basin Ecosystem clearly extends downstream from
the Agreement boundary at the end of the international section of the St. Lawrence
River, deep into Quebec and possibly to the St. Lawrence estuary. There is evidence, for
example, that contaminants are passing downstream from the Cornwall-Massena area
and into the ﬂesh of marine mammals and fish. This is a geographical and ecological
reality requiring that, at a minimum, concern and dialogue sh0uld extend beyond the
current “legal” Agreement boundaries. Whether or not these formal boundaries of the
Agreement merit reconsideration at an appropriate time, from the Commission’s
ecosystemic standpoint, the issue will eventually need to be addressed in some manner
if a fully ecosystemic approach is to be achieved.
In a number of ways, therefore, a significant modification of institutions and
attitudes is required to help resolve Great Lakes Basin Ecosystem issues. The policy
frameworks exist and are subscribed to by both federal governments. This allows a new
way of thinking and mobilization of concern to move forward.
25
 CHAPTER 6:
A
Sp
ec
if
ic
St
ra
te
gy
to
Ac
co
mp
li
sh
th
e
Vi
rt
ua
l
El
im
in
at
io
n
of
Pe
rs
is
te
nt
 
Toxic Substances
Alt
hou
gh
virt
ual
elim
inat
ion
of t
he i
npu
t of
pers
iste
nt t
oxic
sub
sta
nce
s ha
s b
een
a r
equ
ire
men
t of
the
Agr
eem
ent
sin
ce
197
8,
and
thei
r ef
fect
s o
n t
he h
eal
th
of t
he
Gre
at
Lak
es
eco
sys
tem
has
bee
n a
con
cer
n f
or s
eve
ral
yea
rs,
the
Com
mis
sio
n s
till
obs
erv
es,
as
in 1
992
, t
hat
"we
hav
e n
ot
yet
vir
tua
lly
eli
min
ate
d,
nor
ach
iev
ed
zer
o d
isc
har
ge o
f a
ny
per
sis
ten
t to
xic
sub
sta
nce
” f
rom
the
wat
ers
of t
he G
rea
t L
ake
s B
asi
n E
cos
yst
em.
Ind
eed
,
we
hav
e n
ot
eve
n c
ome
clo
se
to e
lim
ina
tio
n.
Eve
n s
ubs
tan
ces
tha
t w
ere
in t
heo
ry
ban
ned
can
stil
l b
e f
oun
d i
n us
e a
nd
bei
ng
rel
eas
ed
to t
he
env
iro
nme
nt.
Ma
ny
oth
ers
hav
e n
ot
bee
n s
ubj
ect
ed
to c
ont
rol
or e
lim
ina
tio
n p
rog
ram
s.
_
—
-
x
In 1
990,
the
Part
ies
wer
e ur
ged
to d
eve
lop
and
imp
lem
ent
"a c
omp
reh
ens
ive
,
bin
ati
ona
l p
rog
ram
to
les
sen
the
use
of,
and
exp
osu
re
to p
ers
ist
ent
tox
ic
che
mic
als
fou
nd
in t
he
Gre
at
Lak
es
env
iro
nme
nt.
” I
n 1
992
, t
he C
omm
iss
ion
que
sti
one
d w
het
her
:
” w
e
wan
t t
o c
ont
inu
e a
tte
mpt
s t
o m
ana
ge
per
sis
ten
t t
oxi
c s
ubs
tan
ces
afte
r th
ey
hav
e
bee
npr
odu
ced
or
use
d,
or
eli
min
ate
and
pre
ven
t t
hei
r
exi
ste
nce
in
the
eco
sys
tem
in
the
firs
t p
lac
e.
Sin
ce
it s
eem
s i
mpo
ssi
ble
to
eli
min
ate
dis
cha
rge
s o
f t
hes
e c
hem
ica
ls
...,
a p
oli
cy
of
ba
nn
in
g o
r
sun
set
tin
g t
heir
man
ufa
ctu
re,
dis
tri
but
ion
, s
tor
age
, us
e a
nd
dis
pos
al
appears to be the only alternative.”
To
con
tri
but
e to
the
def
ini
tio
n a
nd
res
olu
tio
n of
the
issu
e, t
he
Com
mis
sio
n
cre
ate
d a
Vir
tua
l E
lim
ina
tio
n T
ask
For
ce
(VE
TF)
to i
nve
sti
gat
e th
e A
gre
eme
nt
req
uir
e—
men
t t
o vi
rtu
all
y e
lim
ina
te t
he
inp
ut o
f pe
rsi
ste
nt t
oxi
c s
ubs
tan
ces
int
o th
e G
rea
t L
ake
s
Bas
in
Eco
sys
tem
.
Spec
ific
ally
, th
e C
omm
iss
ion
cha
rge
d t
he
Tas
k F
orc
e t
o pr
ovi
de
adv
ice
and
rec
omm
end
ati
ons
abo
ut
wha
t a
vir
tua
l e
lim
ina
tio
n s
tra
teg
y s
hou
ld
con
tai
n
and
ho
w t
he s
tra
teg
y c
oul
d b
e i
mpl
eme
nte
d.
In i
ts i
nve
sti
gat
ion
, t
he
Tas
k F
orc
e
nec
ess
ari
ly i
ncl
ude
d t
he p
res
enc
e o
f pe
rsi
ste
nt t
oxi
c s
ubs
tan
ces
in t
he e
cos
yst
em,
in
add
iti
on t
o th
e Ag
ree
men
t r
equ
ire
men
t co
nce
rni
ng
inp
uts
to t
he e
cos
yst
em.
The
VE
TF
pro
vid
ed
its
init
ial
adv
ice
in a
199
1 I
nte
rim
Rep
ort
to t
he
Com
mis
sio
n.
In
Oct
obe
r 1
993
, a
t t
he
Com
mis
sio
n’s
Bie
nni
al
Mee
tin
g o
n G
rea
t L
ake
s W
ate
r Q
ual
ity
,
the
Tas
k F
orc
e f
orm
all
y p
res
ent
ed
its
two
—vo
lum
e f
inal
rep
ort
to t
he C
omm
iss
ion
.
The
Int
ern
ati
ona
l Jo
int
Com
mis
sio
n a
dop
ts t
he r
epo
rt,
A St
rat
egy
for
Vir
tua
l
Eli
min
ati
on
ofP
ers
ist
ent
Tox
ic S
ubs
tan
ces
, en
dor
ses
its
con
clu
sio
ns a
nd
rec
omm
end
a-
tio
ns a
nd
com
men
ds
it in
tot
o to
all
Gre
at L
ake
s b
asi
n g
ove
rnm
ent
s as
a fr
ame
wor
k
for
acti
on.
In s
o do
ing
, ho
wev
er,
we
dra
w at
tent
ion
to o
ur o
wn
defi
niti
ons
of z
ero
dis-
cha
rge
and
virt
ual
eli
min
ati
on a
s se
t ou
t in
the
Sixt
h Bi
enn
ial
Rep
ort
,an
d to
the
nee
d fo
r
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spec
ific
atte
ntio
n an
d st
rate
gies
for s
ome
chem
ical
s, a
s sp
ecif
ied
in th
is a
nd p
revi
ous
Com
mis
sio
n rep
orts
. Th
e VE
TF s
trat
egy i
s a m
ech
ani
sm f
or es
tabl
ishi
ng pr
iori
ties
and
iden
tify
ing
stra
tegi
c int
erve
ntio
n poi
nts,
thro
ugh
a use
-tre
e ana
lysi
s, to
forg
e a p
roce
ss to
imp
lem
ent
the
Comm
issi
on’s
othe
r re
com
men
dat
ion
s on
pers
iste
nt to
xic s
ubst
ance
s.
The key components of the report are:
0 a vision for the Great Lakes;
0 a virtual elimination strategy for the Great Lakes; and
0 a decision-making framework within which to implement
that strategy
Unde
rlyi
ng t
he s
trat
egic
desi
gn i
s an
eval
uati
on o
f wh
y vi
rtua
l el
imin
atio
n is
not
yet
bein
g ac
hiev
ed i
n or
der
to u
nder
stan
d an
d ov
erc
ome
thos
e ba
rrie
rs. A
visi
on o
f
"eco
syst
em i
ntegr
ity,
char
acte
rize
d by
a cl
ean
and
heal
thy
Grea
t La
kes
Basi
n Ec
osys
tem
and
by t
he a
bsen
ce o
f inj
ury
to li
ving
orga
nism
s an
d to
soci
ety”
is a
guid
ing
phil
oso-
phy,
but
one
that
mus
t b
e in
tegr
ated
with
, a
nd
ind
eed
fost
er v
iabl
e ec
ono
mic
acti
vity
Limitations to Current Approaches
Cur
ren
t pr
acti
ces
to d
eal
wit
h pe
rsis
tent
toxi
c su
bst
anc
es h
ave
red
uce
d th
e
loa
din
gs t
o th
e Gr
eat
Lak
es b
ut h
ave
limi
tati
ons
that
pre
clu
de v
irtu
al e
limi
nati
on.
Seve
ral
fact
ors
are
dis
cus
sed
in m
ore
deta
il e
lse
whe
re i
n th
is r
epor
t:
0
Pro
of o
f ha
rm
mus
t be
esta
blis
hed
befo
re f
irm
acti
on i
s ta
ken.
Yea
rs c
oul
d b
e
req
uir
ed
to p
rov
e a
con
clu
siv
e li
nk,
by
whi
ch
tim
e d
ama
ge
has
bee
n do
ne.
0
Eve
n w
hen
inju
ry h
as b
een
esta
blis
hed,
the
foc
us i
s on
man
age
men
t a
nd
con
tro
l .
of r
elea
ses
on
a ch
emi
cal
-by
-ch
emi
cal
basi
s, r
athe
r th
an o
n s
trat
egic
ally
pre
ven
t-
ing
the
for
mat
ion
of t
he p
ersi
sten
t to
xic
sub
sta
nce
in t
he f
irst
plac
e.
'
Inco
mple
te r
emed
iati
on o
r cl
eanu
p of
pers
iste
nt t
oxic
subs
tanc
es a
lrea
dy i
n th
e
envi
ronm
ent
occu
rs,
for e
xamp
le,
in s
edim
ent
and
wast
e di
spos
al s
ites.
0
Wit
h fe
w ex
cept
ions
, re
leas
es a
re s
ubje
ct t
o si
ngl
e-m
edi
um l
aws
and
regu
lati
ons
that
prot
ect
only
air,
land
or w
ater
. Th
is d
oes
not
reco
gniz
e th
at p
ersi
sten
t tox
ic
sub
sta
nce
s en
ter
the
eco
sys
tem
via
man
y ro
utes
and
, o
nce
rele
ased
, mi
gra
te
amo
ng
med
ia
and
bec
ome
wid
ely
dis
per
sed
rega
rdle
ss o
f th
e so
urce
.
0
The
spec
ial
char
acte
rist
ics
of p
ersi
sten
t tox
ic s
ubst
ance
s —-
pers
iste
nce,
resi
stan
ce
to d
egr
ada
tio
n, w
ide
disp
ersi
on,
and
bio
acc
umu
lat
ion
-— l
imit
the
effe
ctiv
enes
s
of present laws and policies.
0
Assi
mila
tive
capa
city
. Cu
rren
t pr
ogr
ams
for t
he m
ost
part
fail
to di
ffer
enti
ate
bet
wee
n to
xic a
nd p
ersi
sten
t tox
ic s
ubst
ance
s. T
hey
tend
to re
ly o
n wa
ter
qual
ity
sta
nda
rds
or g
uide
line
s ba
sed
on
amb
ien
t po
llut
ion
leve
ls b
elo
w wh
ich
resi
dual
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 risks are considered minimal. Such water quality standards or numeric criteria
are irrelevant for persistent toxic substances, except as interim guidelines toward
the virtual elimination goal.
Other limitations include failure to implement existing laws, policies and
prog
rams
, as
well
as l
imit
ed f
undi
ng a
nd i
nade
quat
e in
form
atio
n ba
ses.
Curr
ent
resou
rces
cann
ot h
ope
to sc
reen
all th
e che
mica
ls in
use (
vario
usly
esti
mate
d to
be
60,00
0 to
200,
000 i
n num
ber)
or ev
en al
l ne
w ch
emica
ls. I
t is e
speci
ally
diffi
cult
to
ident
ify c
hron
ic a
nd s
ublet
hal b
iolog
ical
effec
ts th
at de
term
ine
whic
h ch
emic
als
meet
the definition of being persistent and toxic. Further, despite existing laws, there is no
clear
mand
ate
to el
imin
ate
relea
ses o
f che
mica
ls by
speci
fic t
arget
date
s ev
en w
hen
they
are
dete
rmin
ed t
o be
pers
iste
nt a
nd t
oxic.
Evolution in Thinking
Ther
e has
been
an e
volu
tion
in th
inki
ng a
bout
envi
ronm
enta
l pro
tecti
on, m
ovin
g
from
pollu
tion
contr
ol th
at ma
nage
s in
divid
ual s
ubsta
nces,
thro
ugh
prev
enti
on of
haza
rdou
s su
bsta
nce
gene
rati
on,
to en
viro
nmen
tall
y—su
stai
nabl
e pr
oduc
tion
and
consumption, a hierarchy which can be defined in three stages:
Phase I: Controlling Releases
Phase II: Preventing Use or Generation
Phase III: Sustainable Industry and Product/Material Use
Any new strategy should emphasize prevention and sustainability. Conversely, much of
current practice is based on the control model.
This reality led the VETF to articulate ten principles to guide a virtual elimina-
tion strategy, several of which have been described from the Commission’s perspective
elsewhere in this and previous reports:
0 Anticipate and prevent pollution A
0 Incorporate remediation, treatment and control
0 Adopt precaution
0 Address the complete life cycle of the contaminant
0 Apply to all sources and pathways
0 Apply to all media
0 Apply globally
' Reverse onus
0 Involve all stakeholders
' Apply risk management
In addition, such an approach should be premised on allowing participants to
examine the need even to use specific chemicals and other raw materials, as well as
market expectations and societal practices, from an ecosystemic standpoint. In some
cases, it will be necessary to evaluate whole classes of chemicals or industrial processes
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 that appear to lead to the formation of persistent toxic substances. A use-tree analysis
helps to identify the source of chemicals and where and how intervention might be
possible, most effective and orderly.
Sunsetting and eliminating the many persistent toxic substances in use will take
time, even with a broadly-ascribed and determined effort by all governments and
industry. The scale of this effort will be massive and in some cases cause ripples
throughout the economy. The continued viability of the orderly transition of the
economy is also in everyone’s best interest. Further, there must be an adequate decision—
making framework within which to conduct the long process of implementing the
prop
osed
strat
egy I
t mus
t al
low
the i
ntegr
ated,
cohe
rent
exam
inat
ion o
f wh
ich
chem
i-
cals
are o
f con
cern
(som
e of
whic
h ha
ve a
lrea
dy be
en id
entif
ied),
prior
ities
for a
ction
and
inter
venti
on st
rateg
ies.
It sh
ould
also
prov
ide
for s
hort-
to lo
ng-t
erm i
mple
ment
a-
tion targets, measures of progress as well as input from all interests.
The process for individual chemicals will also take time. Intermediate measures
will
be n
eede
d, s
uch a
s set
ting
inte
rim s
tand
ards
or gu
ideli
nes,
prog
ress
ive r
educ
tion
of
relea
ses t
o the
envi
ronm
ent
or ho
ldin
g fac
ilitie
s, an
d im
prov
ed w
arni
ng i
nfor
mati
on
abou
t use
s an
d inv
entor
ies o
f tar
get s
ubsta
nces.
New
trea
tmen
t an
d con
trol
techn
olo-
gies
migh
t be
nece
ssar
y as
inter
im me
asur
es,
and
poss
ibly
as qu
ite l
ong—
term
meas
ures
,
en route to achieving virtual elimination.
Components of the Strategy
The
strat
egy i
ncorp
orate
s a v
ariet
y of
opera
tiona
l co
mpon
ents
and
empl
oys
a wi
de
range of tools and opportunities. They include:
0
Crite
ria a
nd p
roce
dure
to de
term
ine
whic
h su
bsta
nces
are c
onsi
dere
d per
siste
nt,
toxic and, therefore, subject to the strategy.
Four criteria -- bioaccumulation potential, persistence, chronic toxicity, and
evid
ence
of s
peci
fic
caus
alit
y / i
njur
y to
biot
a —-
are
impo
rtan
t in
sele
ctin
g an
d
clas
sify
ing
targ
et s
ubst
ance
s. W
hile
this
proc
ess
may
help
set p
rior
itie
s am
ong
thou
sand
s of
chem
ical
s, e
leve
n Cr
itic
al P
ollu
tant
s (cf
. fo
otno
te,
p.8)
hav
e be
en
identified and should be acted on immediately
'
Sour
ces
and
uses
of i
dent
ifie
d su
bsta
nces
, id
enti
fica
tion
of i
nter
vent
ion
poin
ts
to e
limi
nate
and
prev
ent
inpu
ts t
o th
e en
viro
nmen
t an
d de
al w
ith
thos
e al
read
y
there.
Con
tam
ina
nt u
ses,
sour
ces,
quan
titi
es a
nd
fate
in t
he e
cos
yst
em
mus
t b
e as
-
ses
sed
in a
com
pre
hen
siv
e wa
y.
A s
hor
tco
min
g of
past
acti
on i
s th
at o
nly
a
port
ion
of f
ull l
ife c
ycle
s ar
e ad
dres
sed
at a
ny o
ne t
ime.
Larg
e qu
anti
ties
of s
ome
pers
iste
nt t
oxic
subs
tanc
es a
re st
ill p
rod
uce
d an
d ex
port
ed,
or n
ot p
rod
uce
d bu
t
used
and
stor
ed i
n th
e Gr
eat
Lake
s ec
osys
tem.
As a
resul
t, t
hey
cont
inue
to en
ter
the environment by various routes.
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E x a m i n a t i o n o f m e c h a n i s m s s u c h a s l e g i s l a t i o n , r e g u l a t i o n s a n d p r o g r a m s ;
t e c h n o l o g y ; e c o n o m i c i n s t r u m e n t s ; e d u c a t i o n a n d c o n s u l t a t i o n ; a n d m u l t i -
s t a k e h o l d e r p r o c e s s e s .
B o t h t h e G r e a t L a k e s W a t e r Q u a l i t y B o a r d a n d t h e V E T F h a v e i n d i c a t e d t h a t t h e
U n i t e d S t a t e s a n d C a n a d a h a v e a d e q u a t e l e g a l a u t h o r i t y b u t h a v e n o t f u l l y a c t e d
o n i t d u e t o b a r r i e r s t o t h e e f f e c t i v e i m p l e m e n t a t i o n o f t h i s a u t h o r i t y . T h e s e n e e d
t o b e r e m o v e d .
T e c h n o l o g y f o r i m p r o v e d t r e a t m e n t a n d a p p l i e d p o l l u t i o n p r e v e n t i o n i s a v a i l -
a b l e o r s h o u l d b e d e v e l o p e d f o r :
i . p r e v e n t i o n , s u c h a s c h a n g e s t o p r o d u c t i o n p r o c e s s e s , r a w m a t e r i a l s , a n d
p r o d u c t f o r m u l a t i o n ;
i i . t r e a t m e n t a n d c o n t r o l o f r e s i d u a l p o i n t a n d n o n p o i n t r e l e a s e s t o w a t e r , a i r
a n d l a n d ;
i i i . e f f e c t i v e a n d “ s a f e ” d e s t r u c t i o n o f p e r s i s t e n t t o x i c s u b s t a n c e s n o w i n
s t o r a g e ;
i v . r e m e d i a t i o n o r c o n t a i n m e n t o f c o n t a m i n a n t s i n s e d i m e n t , g r o u n d w a t e r
a n d w a s t e d i s p o s a l s i t e s .
E c o n o m i c i n s t r u m e n t s , i n c l u d i n g d i r e c t i n c e n t i v e s , m a y a l s o b e a u s e f u l c o m p o -
n e n t o f t h e v i r t u a l e l i m i n a t i o n s t r a t e g y . S u c c e s s f u l d e v e l o p m e n t a n d i m p l e m e n t a —
t i o n o f a s t r a t e g y w i l l a l s o r e q u i r e u n d e r s t a n d i n g a n d s u p p o r t f r o m v a r i o u s
a f f e c t e d i n t e r e s t s a n d t h e c o m m u n i t y a s a w h o l e . A s n o t e d e l s e w h e r e , c o m m u n i c a -
t i o n a n d a w a r e n e s s p l a y k e y r o l e s i n a l l o w i n g p e o p l e t o e n t e r i n t o d i a l o g u e a n d
p a r t i c i p a t e i n t h e p r o c e s s e s t o v i r t u a l l y e l i m i n a t e a l l p e r s i s t e n t t o x i c s u b s t a n c e s .
I n d i c a t o r s o f p r o g r e s s .
I n d i c a t o r s o f p r o g r e s s s p e c i f i c t o t h e r e d u c t i o n a n d v i r t u a l e l i m i n a t i o n o f p e r s i s t -
e n t t o x i c s u b s t a n c e s a s w e l l a s t h e s p e c i f i c e l e m e n t o f z e r o d i s c h a r g e o f i n p u t s
( a n d b r o a d e r i n d i c a t o r s o f e c o s y s t e m i n t e g r i t y ) a r e r e q u i r e d t o t r a c k s u c c e s s a n d
f a i l u r e s i n e a c h c o m p o n e n t o f t h e s t r a t e g y . T h e G r e a t L a k e s S c i e n c e A d v i s o r y
B o a r d h a s e x p r e s s e d c o n c e r n s a b o u t t h e c u r r e n t a v a i l a b i l i t y o f d a t a o n l o a d i n g s
o f t o x i c s u b s t a n c e s , t a r g e t s a n d o r g a n i z i n g f r a m e w o r k s t o a s s e s s r e l e v a n t d a t a
a n d i n f o r m a t i o n , a n d h a s r e c o m m e n d e d c o r r e c t i v e m e a s u r e s .
T h e s t r e n g t h o f t h e p r o c e s s a n d a d v i c e o f t h e V E T F l i e s i n t h e d i v e r s i t y o f
p r o f e s s i o n a l d i s c i p l i n e s a n d t h e w i d e v a r i e t y o f s k i l l s a n d e x p e r i e n c e s c o n t r i b u t e d b y
T a s k F o r c e m e m b e r s . D r a w n f r o m g o v e r n m e n t , i n d u s t r y , a c a d e m i a a n d p u b l i c i n t e r e s t
g r o u p s , t h e m e m b e r s c o n t r i b u t e d i n a n o p e n , c o n s t r u c t i v e , c o n s e n s u s - b u i l d i n g m o d e .
T h e i r s p e c t r u m o f v i e w s o n a c o m m o n p r o b l e m - — v i r t u a l e l i m i n a t i o n o f p e r s i s t e n t t o x i c
s u b s t a n c e s - - e n h a n c e d t h e i r i n v e s t i g a t i o n a n d t h e v a l i d i t y o f t h e i r a d v i c e . F u r t h e r , t h e
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T a s k F o r c e e n g a g e d i n p u b l i c d i a l o g u e t h r o u g h s e v e n p u b l i c w o r k s h o p s a n d d i s t r i b u -
t i o n o f i t s d r a f t f i n a l r e p o r t - - a l m o s t 3 , 0 0 0 c o p i e s - - f o r r e v i e w a n d c o m m e n t , a s w e l l a s
s o l i c i t i n g i n p u t a n d a d v i c e f r o m a n u m b e r o f p o t e n t i a l l y a f f e c t e d g r o u p s .
T h e v i s i o n o u t l i n e d f o r t h e G r e a t L a k e s , p l u s t h e s t r a t e g y d e v e l o p e d b y t h e
V i r t u a l E l i m i n a t i o n T a s k F o r c e p r o v i d e s a u s e f u l f r a m e w o r k f o r a d d r e s s i n g t h e p e r s i s t -
e n t t o x i c s u b s t a n c e i s s u e . T h e G o v e r n m e n t s o f C a n a d a a n d t h e U n i t e d S t a t e s a n d o t h e r
g o v e r n m e n t s a n d i n t e r e s t s s h o u l d a d o p t i t s r e c o m m e n d a t i o n s a s a b a s i s f o r a b r o a d
s t r a t e g i c a p p r o a c h t o p e r s i s t e n t t o x i c s u b s t a n c e s .
L a k e S u p e r i o r : T h e V i r t u a l E l i m i n a t i o n P i l o t P r o j e c t
I n 1 9 9 0 , t h e C o m m i s s i o n w a s a n x i o u s t o p r o p o s e a n a p p r o a c h t o t h e v a r i o u s
g o v e r n m e n t s t h a t w o u l d m o v e b e y o n d t a l k i n g a b o u t v i r t u a l e l i m i n a t i o n a n d z e r o
d i s c h a r g e
t o d o i n g
s o m e t h i n g .
L a k e
S u p e r i o r ,
a t t h e
h e a d
o f t h e
G r e a t
L a k e s - S t .
L a w -
r e n c e s y s t e m , r e m a i n s i n g o o d c o n d i t i o n w i t h r e s p e c t t o w a t e r q u a l i t y a n d o t h e r
i n d i c a t o r s
o f e c o s y s t e m
h e a l t h ,
a n d
h a s a
r e l a t i v e l y
s i m p l e
i n d u s t r i a l
p r o f i l e
i n t e r m s
o f
t h e n u m b e r
a n d
t y p e s
o f p r o d u c t i o n
u n i t s .
H e n c e ,
t h e C o m m i s s i o n
a c t e d
o n a
s u g g e s -
t i o n t h a t i t b e t h e s t a r t i n g p o i n t . I t p r o p o s e d t h e d e s i g n a t i o n o f L a k e S u p e r i o r a s a p i l o t
p r o j e c t
f o r p r o g r a m s
t o a d d r e s s
t h e A g r e e m e n t
r e q u i r e m e n t s
f o r v i r t u a l
e l i m i n a t i o n
a n d
z e r o d i s c h a r g e o f p e r s i s t e n t t o x i c s u b s t a n c e s .
T h e f e d e r a l g o v e r n m e n t s , i n c o o p e r a t i o n w i t h O n t a r i o , M i c h i g a n , M i n n e s o t a a n d
W i s c o n s i n ,
a c c e p t e d
t h e C o m m i s s i o n ’ s
a d v i c e .
A t t h e
1 9 9 1
B i e n n i a l
M e e t i n g
i n T r a v e r s e
C i t y , M i c h i g a n , t h e y a n n o u n c e d a B i n a t i o n a l P r o g r a m t o R e s t o r e a n d P r o t e c t L a k e
S u p e r i o r , i n c l u d i n g a b i n a t i o n a l p o l l u t i o n p r e v e n t i o n p r o g r a m . T h e C o m m i s s i o n w e l -
c o m e d
t h i s
i n i t i a t i v e
i n i t s
1 9 9 2
B i e n n i a l
R e p o r t ,
a n d
p r o p o s e d
t h a t
g o v e r n m e n t s ,
a m o n g
o t h e r t h i n g s , d e c l a r e a t i m e t a b l e f o r e l i m i n a t i n g a l l p o i n t s o u r c e r e l e a s e s o f p e r s i s t e n t
t o x i c
s u b s t a n c e s
a n d
c o n s i d e r
a s p e c i a l
d e s i g n a t i o n
o f a l l
o r p a r t
o f L a k e
S u p e r i o r
u n d e r
a n i n t e r n a t i o n a l p r o g r a m s u c h a s t h e U n i t e d N a t i o n s B i o s p h e r e R e s e r v e P r o g r a m .
T h e C o m m i s s i o n h a s b e e n i n f o r m e d o f e f f o r t s t o d e v e l o p a p r o g r a m t o e l i m i n a t e
p r i o r i t y
p o l l u t a n t s
f o r L a k e
S u p e r i o r ,
a n d
o f a
p u b l i c
i n v o l v e m e n t
p r o g r a m
t o s u p p o r t
t h i s
p r o c e s s .
T h e
l e v e l
o f e f f o r t
a n d
t h e e x p r e s s e d
i n t e n t
o f t h e
g o v e r n m e n t s
a n d
o t h e r
p a r t i c i p a n t s
c o n t i n u e
t o b e
h e a r t e n i n g .
Y e t ,
s p e c i f i c
p r o p o s e d
t i m e t a b l e s
h a v e
n o t b e e n
p u t i n p l a c e . B o t h f e d e r a l g o v e r n m e n t s h a v e s t a t e d t h a t t h e y p r e f e r t o w a i t f o r m o r e
i n v e s t i g a t i o n ,
i n c l u d i n g
m o r e
i n f o r m a t i o n
o n a t m o s p h e r i c
d e p o s i t i o n ,
b e f o r e
m a k i n g
a
c o m m i t m e n t o n t i m i n g .
T h e A g r e e m e n t c a l l s f o r e l i m i n a t i o n o f a l l p e r s i s t e n t t o x i c s u b s t a n c e s . T h e s e
s h o u l d
b e e l i m i n a t e d
a s s o o n
a s p o s s i b l e .
T h e
f a c t
t h a t
t h e r e
a r e i n p u t s
o t h e r
t h a n
i n t r a -
b a s i n p o i n t s o u r c e s s h o u l d n o t p r e v e n t o r d e l a y a c t i o n o n t h o s e s p e c i f i c s o u r c e s .
O n e a c t i o n i t e m i n t h e B i n a t i o n a l P r o g r a m r e a d s : “ . . . c o m p l e t e a n i n v e n t o r y o f
t o x i c a i r e m i s s i o n s a n d a n a s s e s s m e n t o f t o x i c a i r d e p o s i t i o n i n t h e L a k e S u p e r i o r
b a s i n . ” T h e C o m m i s s i o n ’ s I n t e r n a t i o n a l A i r Q u a l i t y A d v i s o r y B o a r d ( I A Q A B ) h a s
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 r e v i e w e d p r o g r e s s r e g a r d i n g t h i s c o m m i t m e n t a n d r e p o r t e d t o t h e C o m m i s s i o n i n
O c t o b e r 1 9 9 3 . T h e I A Q A B c o n c l u d e d t h a t t h e i n v e n t o r y o f a i r b o r n e t o x i c s i n t h e b a s i n
i s i n a d e q u a t e a n d t h a t t h e r e i s n o a p p a r e n t , s p e c i f i c f o c u s t o e s t i m a t e d e p o s i t i o n
( l o a d i n g s ) t o t h e L a k e S u p e r i o r b a s i n o r t o r e f i n e t h e c u r r e n t d e p o s i t i o n e s t i m a t e s .
C u r r e n t i n v e n t o r i e s o f e m i s s i o n s d o n o t h a v e t h e d e t a i l o r t h e r e l i a b i l i t y n e e d e d f o r
m o d e l l i n g a t m o s p h e r i c d e p o s i t i o n t o L a k e S u p e r i o r o r a n y o f t h e G r e a t L a k e s . E s t i m a t e s
o f a t m o s p h e r i c l o a d i n g s t o t h e l a k e s c a n n o t b e i m p r o v e d u n t i l b e t t e r i n v e n t o r i e s a r e
a v a i l a b l e . T h e f e d e r a l g o v e r n m e n t s a r e u r g e d t o a d d r e s s t h i s p r o b l e m .
T h e I A Q A B r e p o r t e d t h a t p r o g r e s s h a s b e e n m a d e i n t h e i m p l e m e n t a t i o n o f a n
o v e r a l l I n t e g r a t e d A t m o s p h e r i c D e p o s i t i o n N e t w o r k c a l l e d f o r i n A n n e x 1 5 o f t h e
A g r e e m e n t . I n t h e L a k e S u p e r i o r b a s i n , o n e m a s t e r m o n i t o r i n g s t a t i o n a n d t w o s a t e l l i t e .
s t a t i o n s h a v e b e e n e s t a b l i s h e d , a l t h o u g h t h e l a t t e r h a v e n o t b e e n f o r m a l l y r e c o g n i z e d .
C o m m i t m e n t s t o e n s u r e t h a t t h e s e s t a t i o n s m e e t r e q u i r e d c r i t e r i a a n d a r e s u p p o r t e d a n d
m a i n t a i n e d o n a c o n t i n u i n g b a s i s a r e n e e d e d .
A f o c u s o n r e s e a r c h t o i m p r o v e u n d e r s t a n d i n g o f t h e p a t h w a y s , f a t e a n d e f f e c t s
o f a i r b o r n e t o x i c s u b s t a n c e s , r e q u i r e d b y A n n e x 1 5 o f t h e A g r e e m e n t , h a s n o t o c c u r r e d .
R e s e a r c h i s n e e d e d f o r m o r e a c c u r a t e e s t i m a t e s o f a t m o s p h e r i c d e p o s i t i o n t o L a k e
S u p e r i o r . S p e c i f i c a l l y , a r e s e a r c h p l a n e m p h a s i z i n g a t m o s p h e r i c p r o c e s s e s , t r a n s f e r
c o e f f i c i e n t s a n d g a s e x c h a n g e p r o c e s s e s i s n e e d e d . T h e r e s e a r c h p l a n s h o u l d b e d e v e l -
o p e d a s s o o n a s p o s s i b l e a n d o u t l i n e f i v e - y e a r g o a l s a n d i n t e r i m t a r g e t s t o o b t a i n b e t t e r
l o a d i n g e s t i m a t e s a n d a n i m p r o v e d c o n t e x t f o r p o i n t s o u r c e r e d u c t i o n s o f p e r s i s t e n t
t o x i c s u b s t a n c e s .
P r o v i s i o n s t o m o n i t o r p r o g r e s s i n i m p l e m e n t i n g t h e s e l e c t e d m e a s u r e s f o r
a c h i e v i n g v i r t u a l e l i m i n a t i o n a n d z e r o d i s c h a r g e o f p e r s i s t e n t t o x i c s u b s t a n c e s i n t o L a k e
S u p e r i o r a r e n o t e v i d e n t t o t h e C o m m i s s i o n . T o e n s u r e p r o g r e s s o n t h i s p i l o t s t u d y ,
t i m e t a b l e s s h o u l d b e p r o m u l g a t e d d u r i n g t h e n e x t b i e n n i a l p e r i o d , a n d a f r a m e w o r k f o r
r e p o r t i n g b a s e l i n e c o n d i t i o n s a n d p r o g r e s s o n t h e s t a t e o f t h e L a k e S u p e r i o r b a s i n
s h o u l d b e d e v e l o p e d a s s o o n a s p o s s i b l e .
F i n a l l y , t h e C o m m i s s i o n w a s i n f o r m e d o f a s i g n i f i c a n t p u b l i c i n v o l v e m e n t e f f o r t
i n t h e L a k e S u p e r i o r B i n a t i o n a l P r o g r a m . S o m e C O n c e r n h a s b e e n e x p r e s s e d , h o w e v e r ,
a b o u t t h e n e e d f o r m o r e e f f e c t i v e p a r t i c i p a t i o n b y s o m e i n t e r e s t s . A s w i t h t h e R e m e d i a l
A c t i o n P l a n s a n d o t h e r A g r e e m e n t i n i t i a t i v e s , t h e C o m m i s s i o n b e l i e v e s t h a t m e a n i n g f u l
p a r t i c i p a t i o n b y a l l i n t e r e s t s t h r o u g h o u t t h e p r o c e s s i s e s s e n t i a l t o a c h i e v i n g a c o m p r e -
h e n s i v e e c o s y s t e m a p p r o a c h a n d a l o n g - t e r m c o m m i t m e n t f r o m t h e L a k e S u p e r i o r
c o m m u n i t y . T h e C o m m i s s i o n i s i m p r e s s e d b y t h e e f f o r t s s o f a r a n d s u g g e s t s t h a t
m e a s u r e s b e a d o p t e d t o m a k e t h e p r o c e s s a s i n c l u s i v e a s p o s s i b l e f o r a l l i n t e r e s t s .
g r o u n d w a t e r : O u t o f S i g h t , O u t o f M i n d
G r o u n d w a t e r i s a n i m p o r t a n t s o u r c e o f d r i n k i n g a n d i r r i g a t i o n w a t e r a s w e l l a s
b a s e w a t e r ﬂ o w s t o G r e a t L a k e s t r i b u t a r y s t r e a m s . D i r e c t g r o u n d w a t e r d i s c h a r g e t o t h e
l a k e b a s i n s i s a l s o t h o u g h t t o b e s i g n i f i c a n t . D e g r a d e d g r o u n d w a t e r r e s o u r c e s i n t h e
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b a s i n t h e r e f o r e h a v e i m p l i c a t i o n s f o r G r e a t L a k e s s u r f a c e w a t e r q u a l i t y a n d q u a n t i t y .
Y e t , g r o u n d w a t e r s y s t e m s a n d t h e i r r o l e a n d i m p a c t w i t h i n t h e G r e a t L a k e s B a s i n
E c o s y s t e m h a v e n o t r e c e i v e d m u c h a t t e n t i o n .
G r o u n d w a t e r c o n t a m i n a t i o n b y p e r s i s t e n t t o x i c s u b s t a n c e s , s u c h a s c h l o r i n a t e d
s o l v e n t s , p e s t i c i d e s a n d r a d i o n u c l i d e s , h a s b e e n i d e n t i f i e d i n m a n y b a s i n l o c a t i o n s . 1
A p p a r e n t l y , t h e s e c o n t a m i n a n t s d e r i v e f r o m l e a k i n g w a s t e d i s p o s a l a n d o t h e r s i t e s v i a a ‘
c o m b i n a t i o n o f n a t u r a l a n d a n t h r o p o g e n i c p a t h w a y s . G r o u n d w a t e r d i s c h a r g e t h u s
c o n t r i b u t e s t o t h e c y c l i n g o f t o x i c l o a d s t o a n d f r o m c o n t a m i n a t e d s e d i m e n t s t h r o u g h -
o u t t h e G r e a t L a k e s , a n d p a r t i c u l a r l y i n m o s t A r e a s o f C o n c e r n .
, G r e a t L a k e s p o l l u t i o n f r o m t h e d i s c h a r g e o f c o n t a m i n a t e d g r o u n d w a t e r h a s
l a r g e l y b e e n i g n o r e d , e v e n t h o u g h A n n e x 1 6 o f t h e A g r e e m e n t c a l l s f o r i d e n t i f i c a t i o n o f
g r o u n d w a t e r s o u r c e s , m a p p i n g , s a m p l i n g p r o c e d u r e s a n d s o u r c e c o n t r o l s . O n l y l i m i t e d
r e s o u r c e s h a v e b e e n d i r e c t e d a t u n d e r s t a n d i n g , c o n t r o l l i n g a n d r e m e d i a t i n g t h e c u r r e n t
p o l l u t i o n s o u r c e s a n d p r e v e n t i n g f u r t h e r c o n t a m i n a t i o n . W h i l e i t w i l l b e a m a j o r
u n d e r t a k i n g , e f f o r t s h o u l d b e d i r e c t e d b y g o v e r n m e n t s t o d e t e r m i n e t h e v o l u m e a n d
p a t h w a y s o f g r o u n d w a t e r e n t e r i n g t h e G r e a t L a k e s , b o t h d i r e c t d i s c h a r g e a n d t h r o u g h
t r i b u t a r y b a s e ﬂ o w . E s t i m a t e s o f t h e p r o p o r t i o n o f G r e a t L a k e s t r i b u t a r y b a s e ﬂ o w
( g r o u n d w a t e r d i s c h a r g e ) r a n g e f r o m 2 0 t o 6 0 p e r c e n t d e p e n d i n g o n v a r i o u s p h y s i c a l
p a r a m e t e r s . M u c h o f t h i s g r o u n d w a t e r d i s c h a r g e , w e a l s o k n o w , c o n t a i n s c o n t a m i n a n t s
a t s o m e l e v e l .
I t i s a l s o i m p o r t a n t t o i n v e s t i g a t e t h e p e r s i s t e n c e o f t o x i c c o m p o u n d s i n
g r o u n d w a t e r ( i n c l u d i n g t h e d e f i n i t i o n o f p e r s i s t e n c e i n t h i s m e d i u m ) , h o w t h e y a f f e c t
t h e G r e a t L a k e s e c o s y s t e m , a n d h o w t o c o n t r o l t h e s o u r c e s , b e f o r e m o r e d e t a i l e d
r e c o m m e n d a t i o n s o n r e m e d i a l a n d p r e v e n t i v e a c t i o n c a n b e p r o v i d e d .
I n c i n e r a t o r s : B u r n i n g t h e E v i d e n c e
V a r i o u s p o l l u t a n t s , i n c l u d i n g h e a v y m e t a l s a n d o t h e r p e r s i s t e n t t o x i c s u b s t a n c e s ,
e n t e r t h e G r e a t L a k e s e c o s y s t e m t h r o u g h a t m o s p h e r i c f a l l o u t . I n L a k e s S u p e r i o r a n d
H u r o n , e s p e c i a l l y , a m a j o r p o r t i o n o f s o m e p o l l u t a n t s e n t e r i n t h i s m a n n e r , o f t e n
o r i g i n a t i n g t h o u s a n d s o f k i l o m e t r e s / m i l e s a w a y I t i s i r o n i c t h a t t h i s f a c t i s t h e n u s e d t o
a r g u e f o r a d e l a y o r i n a c t i o n o r , i n s o m e c a s e s , f o r g i v e n e s s o f t o x i c l o a d s f r o m s o u r c e s
w i t h i n t h e b a s i n . S u c h a r e a s o n f o r d e l a y w a s g i v e n i n t h e g o v e r n m e n t a l r e s p o n s e s t o
t h e C o m m i s s i o n ’ s r e c o m m e n d a t i o n f o r a t i m e t a b l e f o r v i r t u a l e l i m i n a t i o n i n t h e L a k e
S u p e r i o r b a s i n .
T h e C o m m i s s i o n h a s i n c r e a s i n g l y r e c e i v e d e x p r e s s i o n s o f p u b l i c c o n c e r n a b o u t
t h e n u m b e r o f l a r g e i n c i n e r a t o r s a n d t h e i r i m p a c t s o n p u b l i c a n d e n v i r o n m e n t a l h e a l t h .
W h i l e m a n y s p e c i f i c s o u r c e s l i e o u t s i d e t h e b a s i n , t h e y a r e i n a r e a l s e n s e w i t h i n t h e
G r e a t L a k e s e c o s y s t e m . A g r o w i n g n u m b e r o f i n c i n e r a t o r s o p e r a t e w i t h i n t h e G r e a t
L a k e s r e g i o n , c o n t r i b u t i n g s i g n i f i c a n t l y t o t h e l o a d o f c o n t a m i n a n t s , e s p e c i a l l y f r o m t h e
l o w - t e m p e r a t u r e i n c i n e r a t i o n o f i n d u s t r i a l , c o m m e r c i a l a n d h o u s e h o l d r e f u s e c o n t a i n -
i n g p l a s t i c s a n d s o l v e n t s , c o a t e d p a p e r s a n d m a n y o t h e r p r o d u c t s .
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 M o s t j u r i s d i c t i o n s a r e n o w f o c u s i n g o n S t a g e 2 d o c u m e n t s ; s o m e h a v e a l r e a d y
b e e n s u b m i t t e d t o t h e C o m m i s s i o n f o r r e v i e w . S i g n i f i c a n t l y d i f f e r e n t c h a l l e n g e s a n d
o p p o r t u n i t i e s a r e b e i n g c o n f r o n t e d : d e v e l o p i n g p o l l u t i o n p r e v e n t i o n p r o g r a m s s o t h a t
a r e a s w i l l r e a p t h e b e n e f i t s o f c l e a n i n g u p t h e o l d p r o b l e m s ; a n d c o n t r o l l i n g p e r s i s t e n t
t o x i c s u b s t a n c e s s t i l l b e i n g r e l e a s e d t o t h e e n v i r o n m e n t .
M e a n i n g f u l p u b l i c p a r t i c i p a t i o n y i e l d s s i g n i f i c a n t r e s u l t s . I t i s i m p o r t a n t t o t h e
s u c c e s s o f t h e R A P s a n d n e e d s t o b e e n c o u r a g e d t h r o u g h o u t t h e p r o c e s s . S o m e j u r i s d i c —
t i o n s a r e a w a r e o f t h i s d y n a m i c a n d h a v e i m p r o v e d s u b s t a n t i a l l y t h e q u a l i t y o f p u b l i c
i n v o l v e m e n t . I n o t h e r l o c a t i o n s , p a r t i c i p a n t s r e p o r t f r u s t r a t i n g s l o w n e s s a n d b a r r i e r s t o
t h e i r m a k i n g a d i f f e r e n c e , a n d c o n c e r n s f o r i n s u f f i c i e n t p r o g r e s s . T h e p a t i e n c e o f m a n y
c i t i z e n s s e e m s t o b e n e a r a b r e a k i n g p o i n t .
C i t i z e n i n v o l v e m e n t n e e d s t o b e m a t c h e d b y d e t e r m i n e d a n d t i m e l y g o v e r n m e n -
t a l a c t i o n . R e m e d i a t i o n a n d c o n t i n u e d p o l l u t i o n p r e v e n t i o n c a n n o t b e a c c o m p l i s h e d
u n l e s s g o v e r n m e n t o f f i c i a l s a t s e n i o r l e v e l s c o m e t o g r i p s w i t h t h e m a g n i t u d e o f
c l e a n u p c o s t s a n d s t a r t t h e p r o c e s s o f s e c u r i n g t h e n e c e s s a r y r e s o u r c e s .
P a r t o f t h i s c h a l l e n g e w i l l b e t o d e v e l o p s u s t a i n e d s u p p o r t a n d c r e a t i v e f i n a n c i n g
m e c h a n i s m s t o r e s t o r e p o l l u t e d a r e a s . I n a n e r a o f d e c l i n i n g g o v e r n m e n t a l r e s o u r c e s ,
r e m e d i a l a n d p o l l u t i o n p r e v e n t i o n m e a s u r e s s h o u l d b e i n i t i a t e d i n p a r t n e r s h i p w i t h t h e
p r i v a t e s e c t o r , p a r t i c u l a r l y w h e r e p r i v a t e i n t e r e s t s w i l l b e n e f i t i n d i r e c t a n d i n d i r e c t
e c o n o m i c r e t u r n s f r o m R A P i m p l e m e n t a t i o n .
S i g n i f i c a n t S u c c e s s e s
T h e R A P p r o g r a m i s o n e o f t h e s u c c e s s s t o r i e s o f t h e A g r e e m e n t . T h i s s u c c e s s i s
m o s t e v i d e n t i n a r e a s t h a t h a v e e n g a g e d a l l o f t h e r e l e v a n t i n t e r e s t s ( s t a k e h o l d e r s ) i n
i d e n t i f y i n g a n d r e s o l v i n g i s s u e s . A s t h e C o m m i s s i o n h a s e n c o u r a g e d , w i d e i n v o l v e -
m e n t i s b e c o m i n g t h e n o r m r a t h e r t h a n a n e x c e p t i o n . I t m a y c a u s e s o m e p e r c e i v e d
d e l a y s a n d c o m p l i c a t i o n s i n t h e r e g u l a t o r y p r o c e s s , b u t i n t h e l o n g t e r m , i t r e s u l t s i n a
b e t t e r r e s o l u t i o n . M o r e a g e n c i e s a t a l l l e v e l s o f g o v e r n m e n t a n d t h e p r i v a t e s e c t o r a r e
b e c o m i n g i n v o l v e d .
I n v i r t u a l l y e v e r y c a s e , s t r o n g P u b l i c A d v i s o r y C o m m i t t e e s a n d e v e n m o r e
i n c l u s i v e p r o c e s s e s h a v e p a i d d i v i d e n d s . P a r t i c i p a n t s o f t e n b e c o m e t h e l e a d i n g p r o p o -
n e n t s o f c o m m u n i t y a c t i o n i n s u p p o r t o f R A P a n d A g r e e m e n t o b j e c t i v e s , a n d r e c o g n i z e
o t h e r l o c a l s p i n - o f f b e n e f i t s . C i t i z e n s a n d c e r t a i n s p e c i f i c i n t e r e s t s b e c o m e b e t t e r
i n f o r m e d a n d a w a r e o f t h e e x t e n t o f p r o b l e m s , u n d e r s t a n d t h e r e a s o n s f o r a c t i o n , a n d
b e c o m e m o r e i n v o l v e d t o t h e b e n e f i t o f t h e c o m m u n i t y .
H o w e v e r , s o m e j u r i s d i c t i o n s s t i l l s e e R A P s a s e s s e n t i a l l y m e c h a n i s m s f o r r e g u l a —
t i o n a n d e n f o r c e m e n t , a n d t h e r e f o r e t h e p u r v i e w o f t h e a g e n c i e s c h a r g e d w i t h e n v i r o n -
m e n t a l r e g u l a t i o n . T h i s i s a m a j o r b a r r i e r t o p r o g r e s s t h a t c a n b e o v e r c o m e w h e n l o c a l
c o m m u n i t i e s t a k e o n t h e p r o b l e m a n d h a v e a v e s t e d i n t e r e s t i n i t s r e s o l u t i o n . K e y
g o v e r n m e n t a g e n c i e s m u s t c o n t i n u e t o p r o v i d e l e a d e r s h i p , a s w e l l a s t e c h n i c a l a n d
3 6
l l
o t h e r s u p p o r t , b u t s h o u l d n o t d o m i n a t e t h e p r o c e s s . T h e t a b l e o n p a g e 3 9 h i g h l i g h t s
A O C s t h a t h a v e a c h i e v e d s i g n i f i c a n t s u c c e s s e s i n t h i s r e g a r d t o d a t e .
N e w I s s u e s ‘
H u m a n h e a l t h c o n c e r n s b e c o m e a f a c t o r i n d e v e l o p i n g R A P s w h e n p a r t i c i p a n t s
b e c o m e a w a r e o f a n d r e c o g n i z e t h e n e e d t o i n c l u d e t h e b r o a d e r h u m a n h e a l t h c o n t e x t .
T h i s i s m o s t i m p o r t a n t i n R A P s t h a t i n c l u d e l a r g e u r b a n a r e a s , a c o n c e n t r a t i o n o f
c h e m i c a l p r o d u c i n g o r u s i n g i n d u s t r i e s , a n d / o r p o p u l a t i o n s t h a t r e l y o n l o c a l f i s h f o r
t h e i r f o o d s u p p l y . G e n e r a l l y , t h e s e f a c t o r s h a v e n o t y e t b e e n i n c o r p o r a t e d i n t o R A P s
e v e n w h e r e t h e i s s u e s a r e w e l l k n o w n . F o r e x a m p l e , a l t h o u g h r e m e d i a l a c t i o n p l a n n i n g
i s w e l l u n d e r w a y a n d c o n c e r n s f o r p u b l i c h e a l t h h a v e l o n g b e e n e x p r e s s e d i n t h e S t .
L a w r e n c e R i v e r A r e a o f C o n c e r n , d e f i n i t i v e h u m a n h e a l t h d a t a h a v e j u s t r e c e n t l y
b e c o m e a v a i l a b l e .
S o m e g o v e r n m e n t a g e n c i e s , s u c h a s H e a l t h C a n a d a , a r e a t t e m p t i n g t o i m p r o v e
t h i s s i t u a t i o n . A s a r u l e , h o w e v e r , a w a r e n e s s a m o n g g o v e r n m e n t a g e n c i e s , R A P t e a m s ,
h e a l t h p r o f e s s i o n a l s a n d t h e p u b l i c i s l o w a n d , i n s o m e c a s e s , h e a l t h f a c t o r s a r e c o n s i d -
e r e d i r r e l e v a n t t o R A P s .
T h e C o m m i s s i o n h a s b e e n i m p r e s s e d w i t h t h e e m e r g i n g i n t e r e s t i n t h e R A P
p r o c e s s b y h e a l t h a g e n c i e s a n d h e a l t h p r o f e s s i o n a l s . T h i s h a s o c c u r r e d a t t h e n a t i o n a l ,
p r o v i n c i a l / s t a t e a n d l o c a l l e v e l s i n b o t h c o u n t r i e s . A t r o u n d t a b l e d i s c u s s i o n s s p o n -
s o r e d b y t h e C o m m i s s i o n i n 1 9 9 3 , i t w a s e v i d e n t t h a t m o r e p r o g r e s s c o u l d b e a c h i e v e d
f r o m a c o n c e r t e d , b i n a t i o n a l e f f o r t t o i n c l u d e h u m a n h e a l t h c o n s i d e r a t i o n s i n t h e R A P
p r o c e s s . I t w i l l a l s o b e i m p o r t a n t t o i n f o r m a n d e n c o u r a g e a r a n g e o f h e a l t h p r o f e s s i o n -
a l s a b o u t l o c a l a n d w i d e r e n v i r o n m e n t a l h e a l t h c o n c e r n s g e n e r a l l y , s i n c e t h e r e i s l i m i t e d
a w a r e n e s s o f t h e s e i s s u e s a m o n g e i t h e r c l i n i c a l o r p u b l i c h e a l t h p r a c t i t i o n e r s . T h i s
p o i n t s t o t h e n e e d f o r a p r o g r a m t o k e e p h e a l t h p r o f e s s i o n a l s w h o o b s e r v e a n d d e a l
w i t h t h e s e i s s u e s i n f o r m e d .
W i t h t h e d e v e l o p m e n t o f S t a g e 2 R A P s , t h e n e e d f o r p u b l i c a c c o u n t a b i l i t y f o r
p r o g r e s s i n i m p l e m e n t a t i o n m u s t b e a d d r e s s e d . T h e C o m m i s s i o n ’ s v i s i o n o f t h i s c r u c i a l
p a r t o f t h e R A P p r o c e s s h a s b e e n c o n v e y e d i n s e v e r a l s p e c i f i c R A P r e v i e w s b u t i t i s o f
g e n e r a l a p p l i c a b i l i t y .
F o u r m a t t e r s a r e t o b e a d d r e s s e d a t S t a g e 2 :
0 e v a l u a t i o n o f r e m e d i a l m e a s u r e s i n p l a c e ;
0 e v a l u a t i o n o f a l t e r n a t i v e a d d i t i o n a l m e a s u r e s t o r e s t o r e b e n e f i c i a l u s e s ;
0 s e l e c t i o n o f a d d i t i o n a l r e m e d i a l m e a s u r e s t o r e s t o r e b e n e f i c i a l u s e s a n d a s c h e d —
u l e f o r i m p l e m e n t a t i o n ; a n d
' i d e n t i f i c a t i o n o f t h e p e r s o n s o r a g e n c i e s r e s p o n s i b l e f o r i m p l e m e n t a t i o n o f
r e m e d i a l m e a s u r e s .
T h e A g r e e m e n t , b y l i s t i n g t h e s e e l e m e n t s , d e m a n d s a c c o u n t a b i l i t y f o r t h e
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b i o l o g y ,
l i m n o l o g y ,
t o x i c o l o g y ,
e n g i n e e r i n g ,
a g r i c u l t u r e ,
e c o n o m i c s
a n d
b e h a v i o u r a l
s c i e n c e s
t o n a m e
b u t
a
f e w .
I m p o r t a n t
n e t w o r k s
h a v e
d e v e l o p e d
a m o n g
t h e m
w h i c h
h a v e
b r o u g h t
f u r t h e r
u n d e r s t a n d i n g
a s w e l l
a s b r o a d
i n s t i t u t i o n a l
a n d
k n o w l e d g e
b a s e s
f o r G r e a t
L a k e s
r e s e a r c h .
T h i s c h a p t e r f o c u s e s o n h o w t o m a i n t a i n a n d r e d i r e c t t h i s c a p a c i t y t o m e e t t h e
d e m a n d s
o f t h e
l e t
c e n t u r y .
A n a d e q u a t e
s c i e n t i f i c
c a p a c i t y
i s e s s e n t i a l
t o u n d e r s t a n d -
i n g t h e c o m p o n e n t s a n d d y n a m i c s o f t h e G r e a t L a k e s B a s i n E c o s y s t e m a n d w i l l s e r v e a s
a c r i t i c a l
b a s i s
t o a s s e s s
p r o g r e s s
w i t h
r e s p e c t
t o t h e
i s s u e s
d i s c u s s e d
i n t h i s
r e p o r t .
R e c r u i t i n g S c i e n t i s t s t o g r e a t L a k e s R e s e a r c h
F o r m a n y y e a r s , t h e f e d e r a l g o v e r n m e n t s h a v e s u p p o r t e d e x e m p l a r y r e s e a r c h a n d
m o n i t o r i n g
e f f o r t s
t h r o u g h
s u c h
i n s t i t u t i o n s
a s t h e
C a n a d a
C e n t r e
f o r I n l a n d
W a t e r s ,
t h e
G r e a t L a k e s E n v i r o n m e n t a l R e s e a r c h L a b o r a t o r y a n d o t h e r n a t i o n a l l a b o r a t o r i e s . S t a t e a n d
p r o v i n c i a l g o v e r n m e n t s a n d u n i v e r s i t i e s h a v e a l s o b e e n r e s p o n s i b l e f o r r e s e a r c h a n d m o n i —
t o r i n g a c t i v i t i e s w i t h o u t w h i c h w e w o u l d k n o w l i t t l e a b o u t t h e G r e a t L a k e s a n d t h e i r p r o b -
l e m s . S e c u r e r e s o u r c e s a r e n e e d e d t o r e i n f o r c e a n d s u s t a i n l o n g - t e r m r e s e a r c h p r o g r a m s .
O n e d i m e n s i o n o f s c i e n t i f i c c a p a c i t y i s r e c r u i t m e n t . T h e f i n e s t m i n d s s h o u l d b e
a t t r a c t e d t o t h e s t u d y o f t h e G r e a t L a k e s e c o s y s t e m . T h e c u r r e n t b o d y o f e x p e r i e n c e d
s c i e n t i s t s i s r e g r e t t a b l y a g i n g ; m a n y s c i e n t i s t s w i l l l e a v e t h e w o r k i n g c o m m u n i t y o v e r
t h e n e x t d e c a d e . G e n e r a l l y t h e y a r e n o t b e i n g r e p l a c e d d u e t o h i r i n g r e s t r i c t i o n s , l a c k o f
f u n d i n g , o r d i v e r s i o n i n t o m o r e r e w a r d i n g p r o f e s s i o n a l a r e a s . T h e C o m m i s s i o n s h a r e s
t h e C o u n c i l o f G r e a t L a k e s R e s e a r c h M a n a g e r s ’ c o n c e r n f o r t h e n e e d t o r e s p o n d t o t h e
r e q u i r e m e n t s f o r r e c r u i t i n g , t r a i n i n g a n d d e v e l o p i n g a n e w g e n e r a t i o n o f s c i e n t i s t s .
A l s o , a s a d d r e s s e d e l s e w h e r e i n t h i s r e p o r t , t h e r e i s v a l u e i n p r o m o t i n g s c i e n c e e d u c a —
t i o n a n d s c i e n c e l i t e r a c y w i t h i n o t h e r f i e l d s o f s t u d y , a n d t h e t r a n s d i s c i p l i n a r y i n t e g r a -
t i o n f o u n d i n e c o s y s t e m i c r e s e a r c h .
R e f o c u s i n g I n s t i t u t i o n a l S c i e n c e
T h e s t a n d a r d a p p r o a c h t o s c i e n t i f i c e n q u i r y n e e d s t o s h i f t . A w a r e n e s s i s r e q u i r e d
o f t h e m a n y l i n k a g e s b e t w e e n s e e m i n g l y i n d e p e n d e n t c o m p o n e n t s , b o t h n a t u r a l a n d
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h u m a n . S c i e n t i f i c i n s t i t u t i o n s n e e d t o r e f o c u s o n i n t e g r a t i v e a p p r o a c h e s a n d e m p i r i c a l
i n v e s t i g a t i o n . T h i s i s f u n d a m e n t a l t o t h e s c i e n t i f i c c o m m u n i t y ’ s c a p a c i t y t o s e r v e t h e
n e e d s o f G r e a t L a k e s p o l i c y i n t o t h e n e x t c e n t u r y . T h e i s s u e o f c a p a c i t y b u i l d i n g ,
h i g h l i g h t e d i n A g e n d a 2 1 , i s n o t o n l y f o r u n d e r d e v e l o p e d c o u n t r i e s .
I n s t i t u t i o n a l s c i e n c e i n p a r t i c u l a r h a s t e n d e d t o d i v i d e k n o w l e d g e i n t o s p e c i a l i z e d
c o m p a r t m e n t s b a s e d e s s e n t i a l l y o n r e d u c t i o n i s t t h i n k i n g . F o r h u n d r e d s o f y e a r s , i t h a s
b e e n b e l i e v e d t h a t p h e n o m e n a c a n b e e x p l a i n e d b y i m p r o v e d s p e c i f i c i t y a n d c e r t a i n t y i n
d i s t i n c t a r e a s o f e n q u i r y . I t d o e s n o t , h o w e v e r , p r o v i d e a m o d e l t o u n d e r s t a n d t h e “ b i g
p i c t u r e , ” o r t o p r o v i d e t h e b a s i s f o r q u e s t i o n s t h a t a r e m e a n i n g f u l o n l y w i t h i n c o m p l e x
a n d d y n a m i c s y s t e m s c h a r a c t e r i z e d b y u n c e r t a i n t y a n d d i s e q u i l i b r i u m . T h e G r e a t L a k e s
( e s p e c i a l l y u n d e r t h e i n ﬂ u e n c e o f h u m a n s ) m u s t b e u n d e r s t o o d i n t h i s w a y .
S c i e n t i s t s w h o a t t e m p t t o w o r k i n t h e b r o a d e r c o n t e x t t e n d t o f a c e u n s u p p o r t i v e
i n s t i t u t i o n a l r e w a r d s y s t e m s a n d o t h e r b a r r i e r s . W h i l e t h e r e a r e n o t a b l e e x a m p l e s o f
s c i e n t i s t s w i t h i n t e r n a t i o n a l r e p u t a t i o n s - - i n c l u d i n g o u r o w n a d v i s e r s - - a d d r e s s i n g
G r e a t L a k e s i s s u e s i n a n i n t e g r a t i v e w a y , m o s t s c i e n t i s t s t e n d t o f o c u s w i t h i n s p e c i f i c
d i s c i p l i n a r y f i e l d s a n d r e s e a r c h s t r e a m s .
T h i s s i t u a t i o n i s r e i n f o r c e d b y a n e d u c a t i o n a l s y s t e m t h a t c h a n n e l s s t u d e n t s a t a l l
l e v e l s i n t o s p e c i a l i z e d r a t h e r t h a n i n t e g r a t i v e p r o g r a m s . F r o m p r i m a r y g r a d e s , s t u d e n t s
a r e n o t t a u g h t t o e x p l o r e a n d t h i n k a c r o s s s u b j e c t s , t o l i n k c o m m o n t h r e a d s , b u t r a t h e r
t o f o c u s o n n a r r o w t o p i c s a n d e s t a b l i s h e d m e t h o d o l o g i e s . U n i v e r s i t i e s r e w a r d p r o f e s -
s o r s a n d s t u d e n t s o n t h e b a s i s o f e x p e r t i s e a n d p u b l i s h i n g w i t h i n n a r r o w f i e l d s . E v e n
w h e r e i n s t i t u t e s a n d f a c u l t i e s a r e m a n d a t e d t o p u r s u e c r o s s - d i s c i p l i n a r y s t u d i e s , t h e i r
i n t e l l e c t u a l r o o t s t e n d t o e x i s t i n s e p a r a t e a c a d e m i c d e p a r t m e n t s .
H o w t o n e s t t h e h i g h l y s o p h i s t i c a t e d , i n t e n s i v e r e s e a r c h t h a t a d v a n c e s k n o w l -
e d g e o f s p e c i f i c e c o s y s t e m c o m p o n e n t s i n t o a n i n t e g r a t e d , e c o s y s t e m i c m o d e l c o n -
c e r n e d w i t h t h e r e l a t i o n s h i p s a m o n g t h e c o m p o n e n t s s h o u l d b e c o m e a m a j o r
p r e o c c u p a t i o n o f r e s e a r c h m a n a g e r s a n d s c h o l a r s . A h o l i s t i c a p p r o a c h s h o u l d a l s o b e
a p p l i e d i n s e t t i n g r e s e a r c h p r i o r i t i e s , a s r e c o m m e n d e d b y o u r C o u n c i l o f G r e a t L a k e s
R e s e a r c h M a n a g e r s . R e s t r u c t u r i n g s c i e n t i f i c i n f o r m a t i o n a n d i t s r e l a t i o n s h i p t o p o l i c y
s h o u l d f o l l o w . T h e C o u n c i l o f G r e a t L a k e s R e s e a r c h M a n a g e r s i s i t s e l f p r o m o t i n g t h i s
a p p r o a c h b y d e v e l o p i n g a n e c o s y s t e m f r a m e w o r k t o a s s e s s r e s e a r c h p r i o r i t i e s .
A p p l y i n g S c i e n c e t o P o l i c y
T h e c h a l l e n g e s i n v o l v e d i n r e l a t i n g s c i e n t i f i c k n o w l e d g e t o p o l i c y d e c i s i o n -
m a k i n g h a s b e e n a c o n s i s t e n t i s s u e f o r t h e C o m m i s s i o n ’ s a d v i s o r y b o a r d s , p a r t i c u l a r l y
t h e a b i l i t y t o r e l a t e s c i e n t i f i c k n o w l e d g e , a s i n c o m p l e t e a n d u n c e r t a i n a s i t m a y b e , t o
p o l i c y q u e s t i o n s t h a t a r e o f t e n c h a n g i n g , u r g e n t , a n d g e n e r a t e d b y n o n s c i e n t i f i c o r e v e n
l e s s t h a n r a t i o n a l f o r c e s . T h e G r e a t L a k e s W a t e r Q u a l i t y B o a r d h a s f o c u s e d p r i m a r i l y o n
l i n k i n g b i o l o g i c a l e f f e c t s o f p o l l u t i o n t o p o l i c y . T h e S c i e n c e A d v i s o r y B o a r d h a s a d -
d r e s s e d t h i s q u e s t i o n i n t h e c o n t e x t o f a b r o a d s c i e n t i f i c b a s i s f o r a d d r e s s i n g t h e i m p l i -
c a t i o n s o f s u n s e t t i n g c h l o r i n e — b a s e d p r o d u c t s .
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M o d e l s d e v e l o p e d t o a s s i s t b o t h t h e p r o v i d e r s a n d r e c i p i e n t s o f t h i s i n f o r m a t i o n
i m p r o v e t h e t r a n s f e r o f s c i e n t i f i c k n o w l e d g e i n t o d e c i s i o n t e r m s , a n d v i c e v e r s a . O n e
s u c h m o d e l h a s b e e n t h e m a i n t h r u s t o f t h e C o u n c i l o f G r e a t L a k e s R e s e a r c h M a n a g e r s ’
a s s e s s m e n t f r a m e w o r k , a n d t h e S c i e n c e A d v i s o r y B o a r d h a s r e c o m m e n d e d t h e i n -
c r e a s e d u s e o f p r e d i c t i v e m o d e l s i n R A P s .
E c o s y s t e m i c a p p r o a c h e s t o r e s e a r c h a n d d e c i s i o n — m a k i n g m u s t b e p r e m i s e d o n
i n c l u d i n g t h e e n t i r e s y s t e m o f r e l e v a n t i n t e r r e l a t i o n s h i p s i n t h e a n a l y s i s , a t l e a s t i n i t i a l l y .
T r a d i t i o n a l l y , e c o n o m i s t s a n d e c o l o g i s t s h a v e n o t t a k e n a c c o u n t o f t h e e s s e n t i a l l i n k a g e s
b e t w e e n t h e i r m o d e l s . L i m i t a t i o n s i n n a t u r a l r e s o u r c e s h a v e n o t b e e n f a c t o r e d i n t o
c l a s s i c a l e c o n o m i c a n a l y s i s , a n d e c o l o g i s t s h a v e g e n e r a l l y i g n o r e d t h e r o l e o f h u m a n
a c t i v i t i e s i n t h e f u n c t i o n i n g o f e c o l o g i c a l s y s t e m s . A s a r e s u l t , e c o n o m i c p o l i c y a n d
e n v i r o n m e n t a l p o l i c y a r e s e p a r a t e d b y a n e n o r m o u s g u l f . E c o s y s t e m i c a p p r o a c h e s , a n d
t h e n e w e r c o n c e p t o f s u s t a i n a b l e d e v e l o p m e n t , r e q u i r e a m e r g i n g o f t h e s e a r e a s o f
d i s c o u r s e .
S c i e n t i s t s s h o u l d s t r i v e t o i m p r o v e l i n k a g e s b e t w e e n s o c i o - e c o n o m i c a n d o t h e r
s c i e n t i f i c
r e s e a r c h ,
a n d
w i t h
t h o s e
s a m e
r e a l m s
o f p o l i c y .
S o m e
p r o g r e s s
h a s
o c c u r r e d
w i t h a n e m e r g i n g s c i e n c e o f e c o l o g i c a l e c o n o m i c s , i n s t i t u t i o n a l m e c h a n i s m s s u c h a s t h e
C a n a d i a n R o u n d t a b l e s o n E c o n o m y a n d E n v i r o n m e n t , a n d t h e U n i t e d S t a t e s C o u n c i l
o n S u s t a i n a b l e D e v e l o p m e n t .
A p a r a l l e l n e e d i s t o l i n k e c o l o g i c a l a n d h u m a n h e a l t h s c i e n t i s t s . M c M a s t e r
U n i v e r s i t y a n d t h e U n i v e r s i t y o f T o r o n t o m e d i c a l s c h o o l s a n d T u f t s U n i v e r s i t y h a v e
b e g u n p r o m i s i n g p r o g r a m s i n t h i s a r e a . A p p r o p r i a t e m e c h a n i s m s , i n c l u d i n g s p e c i a l
i n s t i t u t i o n s a n d c h a i r s w i t h i n u n i v e r s i t i e s , m i g h t b e e n c o u r a g e d . W h e n e v e r d i f f e r e n t
d i s c i p l i n e s ( s u c h a s h e a l t h p r o f e s s i o n a l s o r w i l d l i f e b i o l o g i s t s ) c o m e t o g e t h e r , n e w
i n s i g h t s e m e r g e . A g o o d e x a m p l e o f t h i s w a s t h e m e e t i n g o f s c i e n t i s t s f r o m o v e r 2 0
d i s c i p l i n e s a t W i n g s p r e a d i n 1 9 9 0 t h a t l e d t o t h e p u b l i c a t i o n , C h e m i c a l l y - I n d u c e d A l t e r a -
t i o n s i n S e x u a l a n d F u n c t i o n a l D e v e l o p m e n t : t h e W i l d l i f e / H u m a n C o n n e c t i o n . C a n a d a ’ s T r i -
C o u n c i l E c o - R e s e a r c h G r a n t P r o g r a m i s s p e c i f i c a l l y d e s i g n e d t o e n c o u r a g e l i n k a g e s
a m o n g t h e n a t u r a l , s o c i a l a n d m e d i c a l s c i e n c e s .
S h a r i n g a n d E x p a n d i n g D a t a
A r e l a t e d s u b j e c t i s t h e a v a i l a b i l i t y o f b r o a d l y - b a s e d d a t a o n t h e s t a t e o f t h e G r e a t
L a k e s B a s i n E c o s y s t e m . T h e C o m m i s s i o n l o o k s f o r w a r d t o t h e f i r s t o f a p l a n n e d s e r i e s
o f S t a t e o f t h e G r e a t L a k e s E c o s y s t e m C o n f e r e n c e s ( S O L E C ) t o b e h e l d u n d e r t h e
s p o n s o r s h i p o f t h e P a r t i e s i n f a l l 1 9 9 4 , a n d t r u s t s t h a t t h e i n f o r m a t i o n p r o v i d e d w i l l b e
b a s e d o n a c o m p r e h e n s i v e e c o s y s t e m i c f r a m e w o r k a n d w i l l b e r e s p o n s i v e t o t h e
i n f o r m a t i o n n e e d s p e r t i n e n t t o t h e G r e a t L a k e s W a t e r Q u a l i t y A g r e e m e n t .
T h e b a s i c b i o p h y s i c a l d a t a s e t s t r a d i t i o n a l l y p r o v i d e d t o t h e C o m m i s s i o n a r e
i m p o r t a n t a n d s h o u l d b e m a i n t a i n e d . P r o c e d u r e s f o r c o o r d i n a t i n g , c o l l e c t i n g a n d
c o l l a t i n g t h e s c i e n t i f i c d a t a n e e d e d t o a s s e s s c h a n g e s i n t h e a q u a t i c s y s t e m , i n c l u d i n g
l o a d i n g s o f p h o s p h o r u s a n d t o x i c s u b s t a n c e s , s h o u l d b e c o n t i n u e d . G o v e r n m e n t s
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_s h o u l d a l s o c o n t i n u e a c o o r d i n a t e d s u r v e i l l a n c e a n d d a t a a s s e s s m e n t p r o g r a m t o
s u p p o r t S t a t e o f t h e G r e a t L a k e s E c o s y s t e m r e p o r t i n g .
T h e G r e a t L a k e s S c i e n c e A d v i s o r y B o a r d h a s e x a m i n e d t h e q u e s t i o n o f S t a t e o f
t h e G r e a t L a k e s E c o s y s t e m r e p o r t i n g a n d h a s r e a c h e d c o n c l u s i o n s t h a t t h e C o m m i s s i o n
e n d o r s e s . I t e n c o u r a g e s a c o m p r e h e n s i v e G r e a t L a k e s e c o s y s t e m r e p o r t t h a t p r o v i d e s
t h e s t a t u s o f r e l e v a n t a s p e c t s o f t h e n a t u r a l a n d h u m a n c o m p o n e n t s o f t h e G r e a t L a k e s
B a s i n E c o s y s t e m , a n d o f t h e l i n k a g e s o r ” i n t e r f a c e ” b e t w e e n t h e m . W h i l e t h e r e q u i r e d
d a t a a r e a v a i l a b l e n o w , t h e r e i s i n a d e q u a t e u n d e r s t a n d i n g o f t h e i r i n t e r f a c e a n d h o w t o
m e r g e d a t a a c r o s s t h e b i o p h y s i c a l a n d s o c i o - e c o n o m i c d a t a s e t s . T h i s i s n e e d e d t o
m e a s u r e p r o g r e s s t h r o u g h i n t e g r a t i v e a p p r o a c h e s s u c h a s s u s t a i n a b l e d e v e l o p m e n t a n d
t h e e c o s y s t e m a p p r o a c h . O n l y t h r o u g h t h a t i n t e g r a t i o n c a n g o v e r n m e n t s a n d o t h e r s
s u f f i c i e n t l y u n d e r s t a n d t h e G r e a t L a k e s B a s i n E c o s y s t e m .
T h i s w i l l r e q u i r e a s y n t h e s i s o f p r e v i o u s l y i n d e p e n d e n t a n d o f t e n i n c o n s i s t e n t
m e a s u r e m e n t s y s t e m s . B a s i c i s s u e s s u c h a s b o u n d a r i e s o f s p a c e a n d t i m e n e e d r e -
e x a m i n a t i o n w h e n s o m e p a r a m e t e r s ( s u c h a s a i r a n d t r a d e ) d e f y t r a d i t i o n a l p o l i t i c a l
a n d h y d r o g e o l o g i c a l b o u n d a r i e s a n d r e l y m o r e o n h i s t o r y o r p r e d i c t i o n t h a n o n s t a t i c
d a t a s n a p s h o t s . T h e C o m m i s s i o n e n c o u r a g e s w o r k t o d e v e l o p a n e w s y n t h e s i s o f
p e r t i n e n t d a t a a n d i n f o r m a t i o n , w h i c h c o m p l e m e n t s c o n v e n t i o n a l d a t a g a t h e r i n g .
E x p e r i e n c e w i t h d a t a s y n t h e s i s , a n d t h e c o r o l l a r y d e v e l o p m e n t o f n e w i n d i c a t o r s
o f p r o g r e s s , w i l l u n d o u b t e d l y l e a d t o n e w u n d e r s t a n d i n g s a b o u t t h e i m p l i c a t i o n s o f
s u s t a i n a b i l i t y a n d o f f u r t h e r w a y s t o i m p l e m e n t A g r e e m e n t o b l i g a t i o n s . T h e C o m m i s -
s i o n i s e x p l o r i n g t h e s e i m p l i c a t i o n s f o r i t s o w n d a t a a n d i n f o r m a t i o n n e e d s .
F i n a l l y , a n u m b e r o f s p e c i f i c r e s e a r c h n e e d s h a v e b e e n b r o u g h t t o t h e C o m m i s -
s i o n ’ s a t t e n t i o n . W h i l e a l l o f t h e s e t o p i c s w o u l d b e n e f i t f r o m a d d i t i o n a l k n o w l e d g e a n d
d a t a , t h e y h a v e n o t b e e n r a n k e d i n t e r m s o f t h e i r p r i o r i t y i n o b t a i n i n g r e s o u r c e s :
0 b i n a t i o n a l a s s e s s m e n t o f g l o b a l c l i m a t e c h a n g e i m p a c t s o n t h e G r e a t L a k e s ,
p o s s i b l y a s a r e g i o n a l p i l o t p r o j e c t ;
° l i n k a g e s b e t w e e n e n v i r o n m e n t a l q u a l i t y , e c o s y s t e m s t r e s s e s a n d h u m a n h e a l t h ;
0 i m p l i c a t i o n s o f s u s t a i n a b l e d e v e l o p m e n t f o r c o m m u n i t i e s , i n c l u d i n g m e a s u r e s o f
p r o g r e s s ;
0 i m p l i c a t i o n s o f e c o n o m i c p o l i c y a n d t r a d e c o m m i t m e n t s f o r t h e o b j e c t i v e s a n d
p r o g r a m s o f t h e G r e a t L a k e s W a t e r Q u a l i t y A g r e e m e n t ;
° e f f e c t s o f p e r s i s t e n t t o x i c s u b s t a n c e s o n h u m a n s a n d o t h e r b i o t a , i n c l u d i n g
b i o l o g i c a l a n d f u n c t i o n a l d e f i c i t s , p a r t i c u l a r l y t h e d i s r u p t i o n o f e n d o c r i n e ,
i m m u n e a n d n e r v o u s s y s t e m s , a n d i d e n t i f i c a t i o n o f c h e m i c a l s c a u s i n g t h e s e
i m p a c t s a n d t h e i r s o u r c e s ;
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C H A P T E R 9 :
C o n c l u s i o n s
 
a n d R e c o m m e n d a t i o n s
T h e k e y c o n c l u s i o n o f t h e C o m m i s s i o n ’ s a n a l y s i s o v e r s e v e r a l y e a r s i s t h e c r i t i c a l
a n d u r g e n t n e e d f o r a n e f f e c t i v e s t r a t e g y t o v i r t u a l l y e l i m i n a t e p e r s i s t e n t t o x i c s u b -
s t a n c e s f r o m t h e G r e a t L a k e s e c o s y s t e m . T h e f e d e r a l g o v e r n m e n t s , o t h e r l e v e l s o f
g o v e r n m e n t a n d s o c i e t y a s a w h o l e m u s t r e o r i e n t t h e i r a p p r o a c h e s t o d e c i s i o n - m a k i n g
i n t h i s r e g a r d . I n t h e f u t u r e , e n v i r o n m e n t a l a n d s o c i o - e c o n o m i c f a c t o r s s h o u l d b e j o i n t l y
a n d o p e n l y c o n s i d e r e d w i t h i n a c o n s e n s u s p r o c e s s t o r e a c h o p t i m a l d e c i s i o n s . A n e w
w a y o f t h i n k i n g s h o u l d b e a p p l i e d n o t o n l y t o t h e G r e a t L a k e s e n v i r o n m e n t a n d t h e
G r e a t L a k e s W a t e r Q u a l i t y A g r e e m e n t , b u t t o t h e e n t i r e r a n g e o f h u m a n a c t i v i t i e s .
T h e G r e a t L a k e s W a t e r Q u a l i t y A g r e e m e n t w i s e l y s e t s o u t a r i g o r o u s s t a n d a r d
f o r b e h a v i o u r : t h e p r o t e c t i o n o f t h e i n t e g r i t y o f t h e w a t e r s o f t h e G r e a t L a k e s B a s i n
E c o s y s t e m , w h i c h i n c l u d e s i m p o r t a n t l i n k s t o h u m a n a c t i v i t i e s a n d w e l l - b e i n g . G o v -
e r n m e n t s m u s t a s k w h e t h e r w e c a n a f f o r d t o t a k e t h e r i s k o f n o t e x e r c i s i n g s u f f i c i e n t
c a u t i o n .
T h e C o m m i s s i o n a l s o b e l i e v e s t h a t o u r t w o n a t i o n s a r e s t i l l a t a t u r n i n g p o i n t o f
o p p o r t u n i t y . T h e y c a n s t i l l m a k e a d i f f e r e n c e . T h e l e g a c y w e c h o o s e t o l e a v e f o r f u t u r e
g e n e r a t i o n s c a n b e e i t h e r o n e o f d i m i n i s h e d o p t i o n s a n d w e l l - b e i n g , o r a n e n h a n c e d
o n e . T o c h o o s e t h e l a t t e r , a s t r o n g , c o o r d i n a t e d p l a n o f a c t i o n w i t h t a r g e t d a t e s i s
u r g e n t l y n e e d e d . I t s h o u l d b e d e s i g n e d t o e f f e c t a n e w w a y o f d o i n g b u s i n e s s , a n d b e
b a s e d o n t h e c o n s i d e r a t i o n o f s i x b a s i c p r i n c i p l e s :
P r i n c i p l e 1
T h e G o v e r n m e n t s o f t h e U n i t e d S t a t e s a n d C a n a d a , a l o n g w i t h t h e r e l e v a n t s t a t e s a n d
p r o v i n c e s , s h o u l d a c t d e c i s i v e l y o n t h e c o m m i t m e n t s o f t h e G r e a t L a k e s W a t e r Q u a l i t y
A g r e e m e n t w h e r e i n t h e y a g r e e d t h a t :
” T h e p u r p o s e o f t h e P a r t i e s i s t o r e s t o r e a n d m a i n t a i n t h e c h e m i c a l , p h y s i c a l , a n d
b i o l o g i c a l i n t e g r i t y o f t h e w a t e r s o f t h e G r e a t L a k e s B a s i n E c o s y s t e m , ” a n d
” T h e d i s c h a r g e o f t o x i c s u b s t a n c e s i n t o x i c a m o u n t s b e p r o h i b i t e d a n d t h e d i s c h a r g e o f
a n y o r a l l p e r s i s t e n t t o x i c s u b s t a n c e s b e v i r t u a l l y e l i m i n a t e d , ” w i t h i n a p h i l o s o p h y o f
z e r o d i s c h a r g e .
I t i s t h e a s s u m p t i o n o f t h e C o m m i s s i o n t h a t t h e f e d e r a l g o v e r n m e n t s c o n t i n u e t o a g r e e
o n t h i s f u n d a m e n t a l s t a t e m e n t o f i n t e n t u p o n w h i c h t h e C o m m i s s i o n b u i l d s i t s a d v i c e .
G o v e r n m e n t s s h o u l d a l s o e n s u r e t h a t t h e i r a c t i o n s a r e c o o r d i n a t e d t h r o u g h e f f e c t i v e l y
f u n c t i o n i n g m e c h a n i s m s f o r c o n s u l t a t i o n , c o o p e r a t i v e r e s e a r c h a n d c o m m o n a c t i o n .
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T h e C o m m i s s i o n f u r t h e r r e c o m m e n d s t h a t :
1 0 .
1 1 .
1 2 .
G o v e r n m e n t s a d o p t a s p e c i f i c , c o o r d i n a t e d b i n a t i o n a l s t r a t e g y w i t h i n t w o y e a r s
w i t h a c o m m o n s e t o f o b j e c t i v e s a n d p r o c e d u r e s f o r a c t i o n t o s t o p t h e i n p u t o f
p e r s i s t e n t t o x i c s u b s t a n c e s i n t o t h e G r e a t L a k e s e n v i r o n m e n t , u s i n g t h e f r a m e -
w o r k d e v e l o p e d b y t h e V i r t u a l E l i m i n a t i o n T a s k F o r c e .
G o v e r n m e n t s a d o p t a s p e c i f i c t i m e t a b l e f o r t h e v i r t u a l e l i m i n a t i o n o f p e r s i s t e n t
t o x i c s u b s t a n c e s i n t h e L a k e S u p e r i o r b a s i n a s p a r t o f t h e i r p i l o t p r o j e c t f o r z e r o
d i s c h a r g e a n d v i r t u a l e l i m i n a t i o n , a n d p u b l i s h a n i n i t i a l b i e n n i a l S t a t e o f t h e
L a k e S u p e r i o r B a s i n r e p o r t , i n c l u d i n g s p e c i f i c i n d i c a t o r s o f p r o g r e s s o n v i r t u a l
e l i m i n a t i o n a n d z e r o d i s c h a r g e o f p e r s i s t e n t t o x i c s u b s t a n c e s , n o t l a t e r t h a n
D e c e m b e r 3 1 , 1 9 9 4 .
G o v e r n m e n t s p u b l i s h a n i n i t i a l b i e n n i a l S t a t e o f t h e G r e a t L a k e s E c o s y s t e m
r e p o r t n o t l a t e r t h a n S e p t e m b e r 3 0 , 1 9 9 5 . T h i s r e p o r t s h o u l d a d d r e s s s p e c i f i c
m e a s u r e s o f p r o g r e s s t o w a r d s v i r t u a l e l i m i n a t i o n a n d z e r o d i s c h a r g e o f a l l
k n o w n p e r s i s t e n t t o x i c s u b s t a n c e s i n t h e G r e a t L a k e s b a s i n , a n d i n c l u d e s p e c i f i c
i n f o r m a t i o n o n s o u r c e s o f p o l l u t a n t s .
G o v e r n m e n t s d e v e l o p a n d u s e c o m p r e h e n s i v e f r a m e w o r k s f o r r e p o r t i n g o n t h e
S t a t e o f t h e G r e a t L a k e s E c o s y s t e m , i n c l u d i n g b o t h t h e n a t u r a l a n d h u m a n
c o m p o n e n t s o f t h e e c o s y s t e m a n d l i n k a g e s b e t w e e n t h e m .
G o v e r n m e n t s c o n t i n u e t o d e v e l o p a n d s u p p o r t e n v i r o n m e n t a l c u r r i c u l a a t a l l
l e v e l s o f e d u c a t i o n a s a f u n d a m e n t a l c o m p o n e n t i n a n e w w a y o f t h i n k i n g .
S e n i o r g o v e r n m e n t o f f i c i a l s a l l o w R e m e d i a l A c t i o n P l a n s t o b e c o m m u n i t y l e d
r a t h e r t h a n d o m i n a t e d b y r e g u l a t o r y a g e n c i e s . T o b e s u c c e s s f u l , R A P s m u s t
i n t e g r a t e t h e e f f o r t s o f a l l a g e n c i e s , s t a k e h o l d e r s a n d c o n c e r n e d c o m m u n i t y
m e m b e r s t o w a r d s r e s t o r a t i o n o f b e n e f i c i a l u s e s w i t h i n a c o m p r e h e n s i v e e c o s y s -
t e m a p p r o a c h .
G o v e r n m e n t s s u p p o r t i n c o r p o r a t i o n o f h u m a n h e a l t h c o n c e r n s a n d p o l l u t i o n
p r e v e n t i o n m e a s u r e s i n t o R e m e d i a l A c t i o n P l a n s .
G o v e r n m e n t s e n c o u r a g e t h e p u b l i c a t i o n o f p e r i o d i c u p d a t e s o f a c t i v i t i e s a n d
g o a l s a s s o c i a t e d w i t h e a c h R e m e d i a l A c t i o n P l a n t o a l l o w i m p r o v e d m o n i t o r i n g
o f i m p l e m e n t a t i o n p r o g r e s s a n d t o c o m m u n i c a t e l o c a l e x p e r i e n c e s t o o t h e r a r e a s
a n d g r o u p s .
G o v e r n m e n t s i m p r o v e t h e u n d e r s t a n d i n g o f g r o u n d w a t e r p o l l u t i o n a n d i t s
i m p a c t o n t h e G r e a t L a k e s , a n d a c t t o e l i m i n a t e i t s c a u s e s .
G o v e r n m e n t s i n c o r p o r a t e t h o s e r a d i o n u c l i d e s w h i c h m e e t t h e d e f i n i t i o n o f
p e r s i s t e n t t o x i c s u b s t a n c e i n t h e i r s t r a t e g y f o r v i r t u a l e l i m i n a t i o n .
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1 9 . L a b o u r u n i o n s i n c l u d e i n t h e i r n e g o t i a t i o n s t h e i s s u e o f t r a n s i t i o n t o a s u s t a i n -
a b l e e c o n o m y w i t h o u t p e r s i s t e n t t o x i c s u b s t a n c e s .
2 0 . G o v e r n m e n t s , i n d u s t r y a n d l a b o u r b e g i n d e v i s i n g p l a n s t o c o p e w i t h e c o n o m i c
a n d s o c i a l d i s l o c a t i o n t h a t m a y o c c u r a s a r e s u l t o f s u n s e t t i n g p e r s i s t e n t t o x i c
s u b s t a n c e s .
2 ] . T h e n e w s m e d i a g i v e g r e a t e r p r i o r i t y t o i n v e s t i g a t i n g , i d e n t i f y i n g a n d r e p o r t i n g
o n t h e s o u r c e s a n d e f f e c t s o f p e r s i s t e n t t o x i c s u b s t a n c e s , a s w e l l a s o n s u c c e s s
s t o r i e s a b o u t r e d u c i n g e c o s y s t e m d e g r a d a t i o n a n d a c h i e v i n g i t s r e s t o r a t i o n , a s
c r i t i c a l i s s u e s i n s o c i e t y .
2 2 . P o s t - s e c o n d a r y e d u c a t i o n a l i n s t i t u t i o n s e n c o u r a g e t h e i n t e g r a t i o n o f e d u c a t i o n
a n d r e s e a r c h a c r o s s t h e p h y s i c a l , b i o l o g i c a l , a n d s o c i a l s c i e n c e s t o p r o v i d e a n
i n t e g r a t e d s c i e n t i f i c b a s i s f o r l e a r n i n g a n d p o l i c y m a k i n g .
S i g n e d t h i s 1 5 t h d a y o f D e c e m b e r 1 9 9 3 a s t h e S e v e n t h B i e n n i a l R e p o r t o f t h e I n t e r n a -
t i o n a l J o i n t C o m m i s s i o n p u r s u a n t t o t h e G r e a t L a k e s W a t e r Q u a l i t y A g r e e m e n t o f 1 9 7 8 .
 
 
G o r d o n K . D u r n i l C l a u d e L a n t h i e r
C o — c h a i r m a n C o - c h a i r m a n
M M ? . o u t t a
H i l a r y P . C l e v e l a n d I m e s . M a c a u l a y
C o m m i s s i o n e r C s s i o n e r
V
R o b e r t F . G o o d w i n G o r d o n W . W a l k e r
C o m m i s s i o n e r C o m m i s s i o n e r
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 A P P E N D I X A :
R e c o m m e n d a t i o n s f r o m t h e C o m m i s s i o n ’ s F i f t h a n d S i x t h
B i e n n i a l R e p o r t s o n g r e a t L a k e s W a t e r Q u a l i t y a n d t h e
1 9 9 2 R e p o r t o n A i r Q u a l i t y i n t h e D e t r o i t / W i n d s o r / P o r t
H u r o n / S a r n i a R e g i o n
 
R e c o m m e n d a t i o n s o f t h e F i f t h B i e n n i a l R e p o r t
o n G r e a t L a k e s W a t e r Q u a l i t y
A s o u r f i r s t g e n e r a l r e c o m m e n d a t i o n , w e u r g e t h e P a r t i e s t o :
I . t a k e e v e r y a v a i l a b l e a c t i o n t o s t o p t h e i n f l o w o f p e r s i s t e n t t o x i c s u b s t a n c e s i n t o
t h e G r e a t L a k e s e n v i r o n m e n t .
S p e c i f i c a l l y , w e r e c o m m e n d :
1 . t h e P a r t i e s c o m p l e t e a n d i m p l e m e n t i m m e d i a t e l y a b i n a t i o n a l t o x i c s u b s t a n c e s
m a n a g e m e n t s t r a t e g y t o p r o v i d e a c o o r d i n a t e d f r a m e w o r k f o r a c c o m p l i s h i n g , a s
s o o n a n d a s f u l l y a s p o s s i b l e , t h e A g r e e m e n t p h i l o s o p h y o f z e r o d i s c h a r g e .
2 . t h e P a r t i e s a n d a l l l e v e l s o f g o v e r n m e n t , i n c l u d i n g l o c a l a u t h o r i t i e s , c o o p e r a -
t i v e l y d e v e l o p a n d i m p l e m e n t a p p r o p r i a t e l e g i s l a t i o n , s t a n d a r d s a n d / o r o t h e r
r e g u l a t o r y m e a s u r e s t h a t w i l l g i v e e n f o r c e a b l e e f f e c t t o t h e p r i n c i p l e s a n d
o b j e c t i v e s o f t h e A g r e e m e n t o n a b a s i n w i d e b a s i s .
3 . a d d i t i o n a l r e v i e w a n d c o o r d i n a t i o n m e a s u r e s b e p u t i n t o e f f e c t t o e n s u r e o t h e r
l e g i s l a t i o n a n d / o r r e g u l a t i o n s p r e s e n t l y i n p l a c e t h a t a f f e c t m a t t e r s r e l e v a n t t o
t h e G r e a t L a k e s e n v i r o n m e n t - - o r t h o s e e n a c t e d i n t h e f u t u r e - — a r e n o t i n c o n s i s t -
e n t w i t h A g r e e m e n t O b j e c t i v e s .
4 . t h e m e a s u r e s d e v i s e d p u r s u a n t t o t h e f o r e g o i n g i n c l u d e p r o v i s i o n s f o r i n i t i a t i o n ,
i m p l e m e n t a t i o n a n d c o o r d i n a t i o n o f a c t i o n a t a l l l e v e l s o f g o v e r n m e n t t o e n f o r c e
t h e e n a c t e d l a w s a n d / o r r e g u l a t i o n s .
5 . t h e P a r t i e s s t r e n g t h e n t h e p r i n c i p l e o f r e v e r s e o n u s i n p o l i c i e s a n d p r o g r a m s
c o n c e r n e d w i t h t h e i n t r o d u c t i o n o f n e w c h e m i c a l s , t h r o u g h a p p r o p r i a t e l e g i s l a -
t i o n a n d / o r r e g u l a t i o n s t h a t i n c l u d e m a n d a t o r y p r e t e s t i n g p r i o r t o a p p r o v a l f o r
p r o d u c t i o n a n d u s e .
6 . t h e P a r t i e s , i n t h e i r n e x t b i e n n i a l r e p o r t s t o t h e C o m m i s s i o n p u r s u a n t t o A n n e x 1 2 :
0 r e p o r t o n t h e e x t e n t t o w h i c h d i s c h a r g e s o f 1 1 C r i t i c a l P o l l u t a n t s p r e v i o u s l y
i d e n t i f i e d b y t h e G r e a t L a k e s W a t e r Q u a l i t y B o a r d - - a n d k n o w n t o h a v e
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s e r i o u s d e t r i m e n t a l e f f e c t s o n l i v i n g o r g a n i s m s - - h a v e b e e n e x p l i c i t l y
c o n s i d e r e d i n t h e i s s u a n c e o f N a t i o n a l P o l l u t a n t D i s c h a r g e E l i m i n a t i o n
S y s t e m ( N P D E S ) p e r m i t s a n d c o n t r o l o r d e r s .
0 a s s u r e t h e C o m m i s s i o n a n d t h e p u b l i c t h a t n o m u n i c i p a l , i n d u s t r i a l o r c o m -
b i n e d s e w e r o v e r ﬂ o w d i s c h a r g e s o f t h e s e s u b s t a n c e s a r e o r w i l l b e p e r m i t t e d .
0 a s s e s s a n d r e p o r t o n t h e e x t e n t t o w h i c h t h e s e 1 1 s u b s t a n c e s a r e u s e d , s t o r e d
a n d r e l e a s e d i n t h e b a s i n b y n o n p o i n t r u r a l a n d u r b a n s o u r c e s , i n c l u d i n g
l a n d f i l l s a n d g r o u n d w a t e r , a n d t h e m e a s u r e s b e i n g t a k e n t o p r e v e n t t h e i r
f u r t h e r r e l e a s e i n t o t h e G r e a t L a k e s f r o m t h e s e s o u r c e s .
0 r e p o r t o n t h e e x t e n t t o w h i c h m o n i t o r i n g i s i n p l a c e t o c o n f i r m t h a t d i s -
c h a r g e s o f t h e s e c h e m i c a l s a r e n o t o c c u r r i n g .
t h e P a r t i e s d e s i g n a t e L a k e S u p e r i o r a s a d e m o n s t r a t i o n a r e a w h e r e n o p o i n t s o u r c e
d i s c h a r g e o f a n y p e r s i s t e n t t o x i c s u b s t a n c e w i l l b e p e r m i t t e d . T h i s r e c o m m e n d a t i o n
s h o u l d n o t p r e j u d i c e o r d e l a y t h e i m p l e m e n t a t i o n o f o u r o t h e r r e c o m m e n d a t i o n s .
T h e P a r t i e s s p o n s o r a n d f u n d r e s e a r c h p r o j e c t s t o :
0 r e p l i c a t e a n d e x p a n d o n s t u d i e s w h i c h d e m o n s t r a t e r e l a t i o n s h i p s b e t w e e n
c h e m i c a l e x p o s u r e a n d h u m a n h e a l t h i n t h e G r e a t L a k e s b a s i n a n d e l s e w h e r e ;
0 i d e n t i f y o t h e r e x p o s e d p o p u l a t i o n s a n d b i o l o g i c a l s p e c i e s a n d i n v e s t i g a t e t h e
e f f e c t s o f c h e m i c a l e x p o s u r e s o n t h e m .
O u r s e c o n d g e n e r a l r e c o m m e n d a t i o n i s :
I I .
a l l l e v e l s o f g o v e r n m e n t a c c e p t , a n d e n c o u r a g e o t h e r s t o a c c e p t , t h e i r r e s p o n s i -
b i l i t y t o i m p l e m e n t t h e G r e a t L a k e s W a t e r Q u a l i t y A g r e e m e n t , a n d g i v e p r i o r i t y
t o a c t i o n s t h a t c o n t r i b u t e t o t h e p r o t e c t i o n a n d r e s t o r a t i o n o f t h e G r e a t L a k e s
B a s i n E c o s y s t e m .
S p e c i f i c a l l y , w e r e c o m m e n d :
1 .
t h e P a r t i e s a n d j u r i s d i c t i o n s f u l l y i n f o r m a n d i n v o l v e l o c a l g o v e r n m e n t s w i t h
r e s p e c t t o t h e i r p o t e n t i a l c o n t r i b u t i o n t o w a r d s a c h i e v i n g t h e P u r p o s e a n d
O b j e c t i v e s o f t h e A g r e e m e n t , a n d l o c a l g o v e r n m e n t s a c c e p t r e s p o n s i b i l i t y t o
a s s i s t i n t h e i m p l e m e n t a t i o n o f t h e A g r e e m e n t .
t h e P a r t i e s a n d j u r i s d i c t i o n s r e v i e w a n d s t r e n g t h e n G r e a t L a k e s f i s h c o n s u m p -
t i o n a d v i s o r i e s a s n e c e s s a r y , a n d r e - e v a l u a t e s t o c k i n g p r o g r a m s f o r t h o s e f i s h
w h i c h p o s e a t h r e a t t o t h e h e a l t h o f a n i m a l s a n d h u m a n s w h e n c o n s u m e d .
t h e P a r t i e s p r e p a r e a n d u r g e t h e u s e o f a c o m p r e h e n s i v e p u b l i c i n f o r m a t i o n a n d
e d u c a t i o n p r o g r a m .
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t h e G r e a t L a k e s s t a t e s a n d p r o v i n c e s i n c o r p o r a t e t h e G r e a t L a k e s e c o s y s t e m a s a
p r i o r i t y
t o p i c
i n e x i s t i n g
s c h o o l
c u r r i c u l a .
5 .
j u r i s d i c t i o n s u s e G r e a t L a k e s A r e a s o f C o n c e r n a s f o c a l p o i n t s f o r t h e d e v e l o p -
m e n t o f e d u c a t i o n a l
p r o g r a m s
a n d m a t e r i a l s .
T o e n s u r e S t a g e 1 r e q u i r e m e n t s a r e m e t f o r R e m e d i a l A c t i o n P l a n s p u r s u a n t t o A n n e x 2
o f t h e A g r e e m e n t , w e m a k e o u r t h i r d g e n e r a l r e c o m m e n d a t i o n t h a t :
1 1 1 . t h e P a r t i e s g i v e h i g h p r i o r i t y t o t h e d e v e l o p m e n t a n d i m p l e m e n t a t i o n o f
R A P s ,
t a k i n g
i n t o
a c c o u n t
t h e
n e e d
f o r p u b l i c
i n v o l v e m e n t
t h r o u g h o u t
t h e
p r o c e s s .
S p e c i f i c a l l y , w e r e c o m m e n d :
1 .
t h e r e s p o n s i b l e P a r t i e s a n d j u r i s d i c t i o n s r e v i s e a l l R A P s t h a t t h e C o m m i s s i o n h a s
f o u n d
d o n o t m e e t S t a g e
1 r e q u i r e m e n t s .
2 . t h e r e s p o n s i b l e j u r i s d i c t i o n s a c c e l e r a t e t h e p r e p a r a t i o n a n d s u b m i s s i o n o f R A P s
f o r t h e r e m a i n i n g A r e a s o f C o n c e r n a n d p r o v i d e t h e t e c h n i c a l a n d f i n a n c i a l
r e s o u r c e s n e e d e d f o r t h e i r i m p l e m e n t a t i o n .
3 .
t h e P a r t i e s a n d j u r i s d i c t i o n s e n c o u r a g e t h e p a r t i c i p a t i o n o f i n t e r e s t e d o r g a n i z a -
t i o n s a n d i n d i v i d u a l s
t h r o u g h o u t
R A P d e v e l o p m e n t
a n d i m p l e m e n t a t i o n
b y
s u s t a i n i n g
c o m m u n i t y
p a r t i c i p a t i o n
g r o u p s
a l r e a d y
e s t a b l i s h e d ,
a n d c r e a t i n g
c o m p a r a b l e
i n s t i t u t i o n a l
m e c h a n i s m s
i n t h e o t h e r
A r e a s
o f C o n c e r n .
4 . t h e j u r i s d i c t i o n s i n c l u d e a d e t a i l e d p l a n f o r p u b l i c p a r t i c i p a t i o n a s p a r t o f t h e
S t a g e 1 s u b m i s s i o n o f R A P s .
O u r f o u r t h g e n e r a l r e c o m m e n d a t i o n c o n c e r n s p r o t e c t i o n a g a i n s t s p i l l s , a n d t h u s s u g g e s t s t h a t :
I V . t h e P a r t i e s s t r e n g t h e n a n d a d o p t p r o v i s i o n s f o r t h e p r e v e n t i o n o f s p i l l s o f t o x i c
a n d o t h e r h a z a r d o u s s u b s t a n c e s f r o m v e s s e l s a n d o t h e r s o u r c e s , a n d e n s u r e t h e y
a r e p r e p a r e d t o d e a l w i t h e m e r g e n c i e s t h a t m a y a r i s e .
S p e c i f i c a l l y , w e r e c o m m e n d :
1 . t h e P a r t i e s i n c r e a s e p i l o t a g e r e q u i r e m e n t s f o r a l l v e s s e l s c a r r y i n g o i l a n d h a z a r d -
o u s s u b s t a n c e s i n t h e G r e a t L a k e s .
2 . t h e P a r t i e s i m p r o v e c o m m u n i c a t i o n a n d t r a c k i n g o f a l l v e s s e l s c a r r y i n g o i l a n d
h a z a r d o u s c a r g o e s .
3 . t h e P a r t i e s e n h a n c e t h e c a p a b i l i t y o f t h e C o a s t G u a r d a n d o t h e r r e l e v a n t a g e n c i e s
t o r e s p o n d t o a l l s p i l l s o f o i l a n d h a z a r d o u s p o l l u t i n g s u b s t a n c e s .
4 . t h e P a r t i e s r e v i e w t h e a d e q u a c y o f f u n d i n g f o r s p i l l - r e l a t e d m o n i t o r i n g a n d e n f o r c e m e n t .
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t h e P a r t i e s e x a m i n e t h e e x t e n t t o w h i c h t h e p r o v i s i o n s o f A n n e x e s 4 , 5 , 6 , 8 a n d 9
h a v e b e e n c o m p l i e d w i t h , a n d t a k e a p p r o p r i a t e s t e p s t o r e m e d i a t e a n y d e f i c i e n c i e s .
O u r f i n a l g e n e r a l r e c o m m e n d a t i o n i s :
V .
i n o r d e r f o r t h e C o m m i s s i o n t o b e t t e r a s s i s t t h e P a r t i e s i n i m p l e m e n t i n g t h e
A g r e e m e n t , t h e P a r t i e s s h o u l d r e s p o n d t o t h e C o m m i s s i o n ’ s r e c o m m e n d a t i o n s
f o l l o w i n g e v e r y o t h e r s e m i - a n n u a l m e e t i n g o f t h e P a r t i e s . T h i s r e s p o n s e s h o u l d
i n c l u d e t h e s t a t u s w i t h r e s p e c t t o i m p l e m e n t a t i o n o f t h e s e r e c o m m e n d a t i o n s o r
t h e r e a s o n s w h y a d e l a y h a s o c c u r r e d o r a c t i o n h a s n o t b e e n t a k e n .
R e c o m m e n d a t i o n s o f t h e S i x t h B i e n n i a l R e p o r t
o n g r e a t L a k e s W a t e r Q u a l i t y
T h e C o m m i s s i o n r e c o m m e n d s t h a t :
t h e P a r t i e s a d o p t a n d a p p l y a w e i g h t - o f - e v i d e n c e a p p r o a c h t o t h e i d e n t i f i c a t i o n
a n d v i r t u a l e l i m i n a t i o n o f p e r s i s t e n t t o x i c s u b s t a n c e s .
t h e P a r t i e s e x p a n d t h e d e f i n i t i o n o f p e r s i s t e n t t o x i c s u b s t a n c e s t o e n c o m p a s s a l l
t o x i c s u b s t a n c e s :
0 w i t h a h a l f - l i f e i n a n y m e d i u m - - w a t e r , a i r , s e d i m e n t , s o i l o r b i o t a — - o f
g r e a t e r t h a n e i g h t w e e k s , a s w e l l a s
0 t h o s e t o x i c s u b s t a n c e s t h a t b i o a c c u m u l a t e i n t h e t i s s u e o f l i v i n g o r g a n i s m s .
t h e P a r t i e s s u n s e t P C B s a n d s e e k p u b l i c a c c e p t a n c e o f t h e m e a n s t o e f f e c t t h e i r
d e s t r u c t i o n .
t h e P a r t i e s s u n s e t D D T , d i e l d r i n , t o x a p h e n e , m i r e x a n d h e x a c h l o r o b e n z e n e a n d , i n
p a r t i c u l a r , s e e k a n i n t e r n a t i o n a l b a n o n t h e i r p r o d u c t i o n , u s e , s t o r a g e a n d d i s p o s a l .
t h e P a r t i e s , i n c o n s u l t a t i o n w i t h i n d u s t r y a n d o t h e r a f f e c t e d i n t e r e s t s , a l t e r
p r o d u c t i o n p r o c e s s e s a n d f e e d s t o c k c h e m i c a l s s o t h a t d i o x i n , f u r a n a n d
h e x a c h l o r o b e n z e n e n o l o n g e r r e s u l t a s b y p r o d u c t s .
t h e P a r t i e s r e v i e w t h e u s e o f a n d d i s p o s a l p r a c t i c e s f o r l e a d a n d m e r c u r y , a n d
s u n s e t t h e i r u s e w h e r e v e r p o s s i b l e .
t h e P a r t i e s , i n c o n s u l t a t i o n w i t h i n d u s t r y a n d o t h e r a f f e c t e d i n t e r e s t s , d e v e l o p t i m e -
t a b l e s t o s u n s e t t h e u s e o f c h l o r i n e a n d c h l o r i n e - c o n t a i n i n g c o m p o u n d s a s i n d u s t r i a l
f e e d s t o c k s a n d t h a t t h e m e a n s o f r e d u c i n g o r e l i m i n a t i n g o t h e r u s e s b e e x a m i n e d .
t h e P a r t i e s , i n c o o p e r a t i o n w i t h L a k e S u p e r i o r s t a t e s a n d p r o v i n c e s , e s t a b l i s h a
s p e c i f i c d a t e a t w h i c h n o p o i n t s o u r c e r e l e a s e o f a n y p e r s i s t e n t t o x i c s u b s t a n c e s
w i l l b e p e r m i t t e d i n t o L a k e S u p e r i o r o r i t s t r i b u t a r i e s .
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9 , t h e P a r t i e s , i n c o o p e r a t i o n w i t h L a k e S u p e r i o r j u r i s d i c t i o n s , a g r e e t o p r o h i b i t
n e w o r i n c r e a s e d s o u r c e s o f p o i n t s o u r c e d i s c h a r g e s o f p e r s i s t e n t t o x i c s u b -
s t a n c e s ; a n d e s t a b l i s h a c o o r d i n a t e d , p l a n n e d p h a s e o u t o f e x i s t i n g s o u r c e s .
1 0 . t h e P a r t i e s , i n c o o p e r a t i o n w i t h G r e a t L a k e s j u r i s d i c t i o n s , d e v e l o p a n d i m p l e -
m e n t e d u c a t i o n a l p r o g r a m s t h a t i n c o r p o r a t e t h e G r e a t L a k e s a n d e c o s y s t e m
c o n s i d e r a t i o n s i n t o e x i s t i n g c u r r i c u l a a n d e d u c a t i o n a l p r o g r a m s a t a l l a g e l e v e l s .
1 1 . t h e P a r t i e s c o n s i d e r s u p p o r t i n g , e n c o u r a g i n g a n d c o o p e r a t i n g i n t h e i d e n t i f i c a t i o n
a n d d e v e l o p m e n t o f a U N E S C O - M A B B i o s p h e r e R e s e r v e p r o p o s a l w i t h i n t h e L a k e
S u p e r i o r d r a i n a g e b a s i n a s a m e a n s t o f u r t h e r f o c u s g o v e r n m e n t a l , p u b l i c , e d u c a -
t i o n a l a n d s c i e n t i f i c a t t e n t i o n o n p r e s e r v i n g t h e h i g h q u a l i t y w a t e r s o f L a k e S u p e -
r i o r ;
1 2 . t h e P a r t i e s j o i n w i t h j u r i s d i c t i o n s a n d l o c a l g o v e r n m e n t s i n t h e i d e n t i f i c a t i o n a n d
d e s i g n a t i o n o f s u s t a i n a b l e d e v e l o p m e n t a r e a s , a n d p r o v i d e s u p p o r t u n d e r t h e
A g r e e m e n t ’ s n o n d e g r a d a t i o n p o l i c y t o d e v e l o p a m o d e l f o r c o n s e r v i n g a n d
p r o t e c t i n g a q u a t i c a r e a s o f h i g h q u a l i t y , i n c l u d i n g t h e G r a n d T r a v e r s e B a y
r e g i o n , w i t h i n a f r a m e w o r k o f e n v i r o n m e n t a l l y s e n s i t i v e a n d s u s t a i n a b l e
e c o n o m i c d e v e l o p m e n t .
1 3 . t h e P a r t i e s n o t r e v i s e t h e G r e a t L a k e s W a t e r Q u a l i t y A g r e e m e n t a t t h i s t i m e ;
r a t h e r , i n t h e i r f o r t h c o m i n g r e v i e w , t h e P a r t i e s , i n c o n s u l t a t i o n w i t h t h e G r e a t
L a k e s s t a t e s a n d p r o v i n c e s , f o c u s o n h o w t o i m p r o v e p r o g r a m s a n d m e t h o d s t o
a c h i e v e t h e r e q u i r e m e n t s a n d o v e r a l l o b j e c t i v e s o f t h e A g r e e m e n t .
R e c o m m e n d a t i o n s o f t / 1 e 1 9 9 2 R e p o r t o n A i r Q u a l i t y i n
t h e D e t r o i t / W i n d s o r / P o r t H u r o n / S a r n i a R e g i o n
B a s e d o n s t u d i e s a n d i n f o r m a t i o n r e c e i v e d t o d a t e , t h e C o m m i s s i o n m a k e s t h e f o l l o w —
i n g r e c o m m e n d a t i o n s t o G o v e r n m e n t s o n a i r q u a l i t y i n t h e D e t r o i t - W i n d s o r a n d P o r t
H u r o n - S a r n i a r e g i o n :
1 3 . I n c i n e r a t i o n f a c i l i t i e s i n t h e r e g i o n b e p h a s e d o u t o f u s e o r r e q u i r e d t o e l i m i n a t e
t h e p r o d u c t i o n a n d e m i s s i o n o f d i o x i n s , f u r a n s , P C B s a n d i n o r g a n i c m a t e r i a l s ,
e s p e c i a l l y m e r c u r y a n d h y d r o c h l o r i c a c i d .
1 4 . U n i f o r m s t a t e a n d p r o v i n c i a l r e q u i r e m e n t s b e e s t a b l i s h e d f o r i n c i n e r a t i o n
f a c i l i t i e s i n t h e R e f e r e n c e r e g i o n b a s e d o n t h e p r i n c i p l e o f z e r o d i s c h a r g e o f
p e r s i s t e n t t o x i c s u b s t a n c e s .
1 5 . G o v e r n m e n t s m o n i t o r i n c i n e r a t o r e m i s s i o n s f o r p h o s g e n e g a s w h e n c h l o r i n a t e d
o r g a n i c m a t e r i a l s a r e b e i n g i n c i n e r a t e d a n d i n s t i t u t e e f f e c t i v e c o n t r o l s t o p r e v e n t
t h e p r o d u c t i o n o f t h i s g a s .
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A P P E N D I X B :
R e p o r t s P r e p a r e d s i n c e O c t o b e r 1 9 9 1
b y t h e C o m m i s s i o n , i t s B o a r d s a n d I n s t i t u t i o n s
I n t e r n a t i o n a l J o i n t C o m m i s s i o n
I n t e r n a t i o n a l J o i n t C o m m i s s i o n . S y n t h e s i s o f V i e w s o n t h e M a r c h 1 9 9 2 P r o g r e s s R e p o r t o f t h e A i r Q u a l i t y
C o m m i t t e e u n d e r t h e U n i t e d S t a t e s / C a n a d a A i r Q u a l i t y A g r e e m e n t . [ W a s h i n g t o n D C . a n d O t t a w a ,
O n t a r i o ] , J a n u a r y 1 9 9 3 , 1 4 p p .
C o m m i s s i o n m i x t e i n t e r n a t i o n a l e . S y n t h e s e s d e s o p i n i o n s e x p r i m é e s s u r l e R a p p o r t d ’ é t a p e d e m a r s 1 9 9 2 d u C o m i t e ’ d e
l a q u a l i t é d e l ’ a i r p r é v u p a r l ' A c c o r d C a n a d a - E t a t s - U n i s s u r l a q u a l i t e ’ d e l ’ a i r . [ W a s h i n g t o n D C . e t
O t t a w a , O n t a r i o ] , j a n v i e r 1 9 9 3 , 1 4 p p .
I n t e r n a t i o n a l J o i n t C o m m i s s i o n . C o r r e c t i o n s t o t h e F e b r u a r y 1 9 9 2 I n t e r n a t i o n a l J o i n t C o m m i s s i o n R e p o r t o n
A i r Q u a l i t y i n t h e D e t r o i t — W i n d s o r / P o r t H u r o n - S a r n i a R e g i o n . [ W a s h i n g t o n D C . a n d O t t a w a ,
O n t a r i o ] , J a n u a r y 1 9 9 3 , 2 8 p p .
C o m m i s s i o n m i x t e i n t e r n a t i o n a l e . C o r r e c t i o n s a p p o r t é e s a u r a p p o r t d e f e ’ v r i e r 1 9 9 2 p u b l i é p a r l a C o m m i s s i o n
m i x t e i n t e r n a t i o n a l e s u r l a q u a l i t é d e l ’ a i r d a n s l a r é g i o n d e D e t r o i t - W i n d s o r / P o r t H u r o n - S a r n i a .
[ W a s h i n g t o n D C . e t O t t a w a , O n t a r i o ] , j a n v i e r 1 9 9 3 , 2 8 p p .
I n t e r n a t i o n a l J o i n t C o m m i s s i o n . A i r Q u a l i t y i n t h e D e t r o i t - W i n d s o r / P o r t H u r o n - S a r n i a R e g i o n . [ W a s h i n g t o n
D C . a n d O t t a w a , O n t a r i o ] , F e b r u a r y 1 9 9 2 , 4 8 p p .
C o m m i s s i o n m i x t e i n t e r n a t i o n a l e . I a Q u a l i t é d e I ' a i r d a n s l a r é g i o n d e D e t r o i t — W i n d s o r / P o r t H u r o n - S a r n i a i
[ W a s h i n g t o n D C . e t O t t a w a , O n t a r i o ] , f é v r i e r 1 9 9 2 , 4 8 p p .
I n t e r n a t i o n a l J o i n t C o m m i s s i o n . A i r Q u a l i t y i n t h e D e t r o i t — W i n d s o r / P o r t H u r o n - S a r n i a R e g i o n . E x e c u t i v e
S u m m a r y a n d R e c o m m e n d a t i o n s . [ W a s h i n g t o n D C . a n d O t t a w a , O n t a r i o ] , F e b r u a r y 1 9 9 2 , 5 p p .
C o m m i s s i o n m i x t e i n t e r n a t i o n a l e . [ a q u a l i t é d e l ’ a i r d a n s l a r é g i o n d e D e ’ t r o i t - W i n d s o r / P o r t H u r o n — S a r n i a .
R é s u m é e t r e c o m m a n d a t i o n s . [ W a s h i n g t o n D C . e t O t t a w a , O n t a r i o ] , f é v r i e r 1 9 9 2 , 5 p p .
I n t e r n a t i o n a l J o i n t C o m m i s s i o n . S i x t h B i e n n i a l R e p o r t U n d e r t h e G r e a t l a k e s W a t e r Q u a l i t y A g r e e m e n t o f 1 9 7 8
t o t h e G o v e r n m e n t s o f t h e U n i t e d S t a t e s a n d C a n a d a a n d t h e S t a t e a n d P r o v i n c i a l G o v e r n m e n t s o f t h e
G r e a t L a k e s B a s i n . [ W a s h i n g t o n D C . a n d O t t a w a , O n t a r i o ] , M a r c h 1 9 9 2 , 6 0 p p .
C o m m i s s i o n m i x t e i n t e r n a t i o n a l e . S i x i e m e r a p p o r t b i e n n a l p r e ’ s e n t e ’ a u x g o u v e r n e m e n t s d e s S t a t s - U n i s e t d u
C a n a d a a i n s i q u ’ a u x e ’ t a t s e t p r o v i n c e s d u b a s s i n d e s G r a n d s L a c s , a u x t e r m e s d e l ’ a c c o r d d e 1 9 7 8 r e l a t i f a l a
q u a l i t e ’ d e l ’ e a u d a n s l e s G r a n d s l a c s . [ W a s h i n g t o n D C . e t O t t a w a , O n t a r i o ] , m a r s 1 9 9 2 , 6 0 p p .
G r e a t L a k e s W a t e r Q u a l i t y B o a r d
G r e a t L a k e s W a t e r Q u a l i t y B o a r d . 1 9 9 3 R e p o r t o f t h e G r e a t L a k e s W a t e r Q u a l i t y B o a r d t o t h e I n t e r n a t i o n a l J o i n t
C o m m i s s i o n . [ W i n d s o r , O n t a r i o ] , S e p t e m b e r 1 9 9 3 , 3 3 p p .
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 C o n s e i l d e l a q u a l i t e ’ d e l ’ e a u d e s G r a n d s L a c s . R a p p o r t d e 1 9 9 3 d u C o n s e i l d e l a q u a l i t é d e l ' e a u d e s G r a n d s
l a c s . [ W i n d s o r , O n t a r i o ] , s e p t e m b r e 1 9 9 3 , 3 3 p p .
G r e a t L a k e s W a t e r Q u a l i t y B o a r d . P r o c e e d i n g s o f a w o r k s h o p o n L e g i s l a t i v e a n d R e g u l a t o r y C o n s i d e r a t i o n s
f o r V i r t u a l
E l i m i n a t i o n
o f P e r s i s t e n t
T o x i c
S u b s t a n c e s
h e l d
J u n e
1 7 — 1 8 ,
1 9 9 2
i n W i n d s o r ,
O n t a r i o .
[ W i n d s o r , O n t a r i o ] , 1 9 9 3 , 1 5 p p .
G r e a t L a k e s W a t e r Q u a l i t y B o a r d . P r o c e e d i n g s o f a w o r k s h o p o n S c i e n t i ﬁ c C h a l l e n g e s f o r R e g u l a t o r y
D e c i s i o n
M a k i n g
h e l d
o n N o v e m b e r
1 6 , 1 9 9 2
i n C h i c a g o ,
I l l i n o i s .
[ W i n d s o r ,
O n t a r i o ] ,
1 9 9 3 ,
1 0 p p .
G r e a t L a k e s W a t e r Q u a l i t y B o a r d . P r o c e e d i n g s o f a w o r k s h o p o n R i s k A s s e s s m e n t , C o m m u n i c a t i o n a n d
M a n a g e m e n t
i n t h e G r e a t
l a k e s
B a s i n
h e l d
F e b r u a r y
1 - 2 , 1 9 9 3
i n S t . C a t h a r i n e s ,
O n t a r i o .
[ W i n d s o r ,
O n t a r i o ] , 1 9 9 3 , 4 3 p p .
G r e a t L a k e s S c i e n c e A d v i s o r y B o a r d
T h e E c o s y s t e m A p p r o a c h : T h e o r y a n d E c o s y s t e m I n t e g r i t y . R e p o r t t o t h e G r e a t L a k e s S c i e n c e A d v i s o r y B o a r d .
[ W i n d s o r , O n t a r i o ] , M a r c h 1 9 9 4 , 6 4 p p .
O u r C o m m u n i t y , O u r H e a l t h : D i a l o g u e B e t w e e n S c i e n c e a n d C o m m u n i t y . A r e p o r t o n a w o r k s h o p h e l d
S e p t e m b e r 1 4 - 1 5 , 1 9 9 2 b y t h e W o r k g r o u p o n E c o s y s t e m H e a l t h o f t h e G r e a t L a k e s S c i e n c e
A d v i s o r y B o a r d . [ W i n d s o r , O n t a r i o ] , M a r c h 1 9 9 4 , 5 6 p p .
G r e a t L a k e s S c i e n c e A d v i s o r y B o a r d . 1 9 9 3 R e p o r t t o t h e I n t e r n a t i o n a l I o i n t C o m m i s s i o n . [ W i n d s o r , O n t a r i o ] ,
S e p t e m b e r 1 9 9 3 , 6 2 p p .
C o n s e i l c o n s u l t a t i f s c i e n t i f i q u e d e s G r a n d s L a c s . R a p p o r t d e 1 9 9 3 a l a C o m m i s s i o n m i x t e i n t e r n a t i o n a l e .
[ W i n d s o r , O n t a r i o ] , o c t o b r e 1 9 9 3 , 6 8 p p .
P r o c e e d i n g s o f t h e T h i r d E x p e r t C o n s u l t a t i o n M e e t i n g o n B a l d E a g l e s i n t h e G r e a t L a k e s B a s i n . R e p o r t o f t h e
E c o l o g i c a l C o m m i t t e e ’ s B i o l o g i c a l E f f e c t s S u b c o m m i t t e e t o t h e S c i e n c e A d v i s o r y B o a r d .
[ W i n d s o r , O n t a r i o ] , F e b r u a r y 1 9 9 2 , 2 9 p p .
C o u n c i l o f G r e a t L a k e s R e s e a r c h M a n a g e r s
C o u n c i l o f G r e a t L a k e s R e s e a r c h M a n a g e r s . G r e a t L a k e s — S t . l a w r e n c e R e s e a r c h I n v e n t o r y 1 9 9 1 / 1 9 9 2 ,
[ W i n d s o r , O n t a r i o ] . N o v e m b e r 1 9 9 3 , 1 7 8 p p .
C o u n c i l o f G r e a t L a k e s R e s e a r c h M a n a g e r s . 1 9 9 3 R e p o r t t o t h e I n t e r n a t i o n a l j o i n t C o m m i s s i o n . [ W i n d s o r ,
O n t a r i o ] , S e p t e m b e r 1 9 9 3 , 5 8 p p .
C o n s e i l d e s g e s t i o n n a i r e s d e l a r e c h e r c h e d e s G r a n d s L a c s .
R a p p o r t d e 1 9 9 3 a l a C o m m i s s i o n m i x t e i n t e r n a t i o n a l e . [ W i n d s o r , O n t a r i o ] , s e p t e m b r e 1 9 9 3 , 5 8 p p .
C o u n c i l o f G r e a t L a k e s R e s e a r c h M a n a g e r s . G r e a t L a k e s - S t . L a w r e n c e R e s e a r c h I n v e n t o r y 1 9 9 0 / 1 9 9 1 ,
S u m m a r y R e p o r t . [ W i n d s o r , O n t a r i o ] . A p r i l 1 9 9 2 , 1 1 0 p p .
V i r t u a l E l i m i n a t i o n T a s k F o r c e
A n E x a m i n a t i o n o f t h e I n t e g r i t y o f F i v e H a z a r d o u s W a s t e D i s p o s a l S i t e s i n t h e G r e a t l a k e s B a s i n . R e p o r t t o t h e
V i r t u a l E l i m i n a t i o n T a s k F o r c e . [ W i n d s o r , O n t a r i o ] , M a r c h 1 9 9 4 , 1 2 0 p p .
B i o i n d i c a t o r s a s a M e a s u r e o f S u c c e s s f o r V i r t u a l E l i m i n a t i o n o f P e r s i s t e n t T o x i c S u b s t a n c e s . B a s e d o n a W o r k s h o p
H e l d A p r i l 2 8 - 2 9 , 1 9 9 2 , t o t h e V i r t u a l E l i m i n a t i o n T a s k F o r c e . [ W i n d s o r , O n t a r i o ] , M a r c h 1 9 9 4 , 6 1 p p .
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S o u r c e I n v e s t i g a t i o n f o r l a k e S u p e r i o r . R e p o r t t o t h e V i r t u a l E l i m i n a t i o n T a s k F o r c e . [ W i n d s o r , O n t a r i o ] ,
M a r c h 1 9 9 4 , 6 6 p p .
V l r t u a l E l i m i n a t i o n T a s k F o r c e . F i n a l r e p o r t , A S t r a t e g y f o r V i r t u a l E l i m i n a t i o n o f P e r s i s t e n t T o x i c S u b s t a n c e s
( V o l u m e s 1 a n d 2 ) . P r e s e n t e d t o t h e I n t e r n a t i o n a l J o i n t C o m m i s s i o n . [ W i n d s o r , O n t a r i o ] , A u g u s t
1 9 9 3 , 7 2 p p . ( V o l u m e 1 ) & 1 1 2 p p . ( V o l u m e 2 )
R e l a t e d R e p o r t s
E d u c a t o r s A d v i s o r y C o u n c i l . F i n a l R e p o r t o f t h e G r e a t l a k e s E d u c a t o r s A d v i s o r y C o u n c i l t o t h e I n t e r n a t i o n a l
J o i n t C o m m i s s i o n . [ W i n d s o r , O n t a r i o ] , S e p t e m b e r 1 9 9 3 , 2 8 p p .
E d u c a t e u r s d e l a r é g i o n d e s G r a n d s L a c s . R a p p o r t f i n a l d u c o n s e i l c o n s u l t a t i f d e s é d u c a t e u r s d e l a r é g i o n d e s
G r a n d L a c s a l a C o m m i s s i o n m i x t e i n t e r n a t i o n a l e . [ W i n d s o r , O n t a r i o ] , s e p t e m b r e 1 9 9 3 , 2 8 p p .
S u m m a r y o f t h e R e m e d i a l A c t i o n P l a n F o r u m . B a s e d o n a w o r k s h o p h e l d i n c o n j u n c t i o n w i t h t h e I I C ’ s 1 9 9 1
B i e n n i a l M e e t i n g , S e p t e m b e r 2 7 - 2 8 i n T r a v e r s e C i t y , M i c h i g a n . [ W i n d s o r , O n t a r i o ] , 1 9 9 2 , 1 0 p p .
G r e a t L a k e s E d u c a t o r s A d v i s o r y C o u n c i l . D i r e c t o r y o f G r e a t l a k e s E d u c a t i o n M a t e r i a l . F o u r t h e d i t i o n .
[ W i n d s o r , O n t a r i o ] , M a r c h 1 9 9 2 , 7 7 p p .
I n t e r n a t i o n a l A i r Q u a l i t y A d v i s o r y B o a r d . P r o g r e s s b y t h e P a r t i e s i n C o m p l e t i n g a n I n v e n t o r y o f T o x i c A i r
E m i s s i o n s a n d i n A s s e s s i n g T o x i c A i r D e p o s i t i o n i n t h e L a k e S u p e r i o r B a s i n . [ W a s h i n g t o n , D C . a n d
O t t a w a , O n t a r i o ] , O c t o b e r 1 9 9 3 , 5 2 p p .
I n t e r n a t i o n a l A i r Q u a l i t y A d v i s o r y B o a r d . W i n d s o f C h a n c e : T h e E f f e c t s o f A i r P o l l u t i o n o n t h e G r e a t L a k e s .
[ W a s h i n g t o n , D C . a n d O t t a w a , O n t a r i o ] , A u g u s t 1 9 9 2 , 1 5 p p .
C o n s e i l c o n s u l t a t i f i n t e r n a t i o n a l d e l a q u a l i t é d e l ’ a i r . V e n t s i n c e r t a i n s : l e s e f f e t s d e l a p o l l u t i o n a t m o s p h é r i q u e
s u r l e s G r a n d s l a c s . [ W a s h i n g t o n , D C a n d O t t a w a , O n t a r i o ] , a o ﬁ t 1 9 9 2 , 1 5 p p .
E x p e r t G r o u p o n M o n i t o r i n g . M o n i t o r i n g f o r I n t e g r a t e d A n a l y s i s . F i n a l R e p o r t t o t h e I n t e r n a t i o n a l A i r
Q u a l i t y A d v i s o r y B o a r d . [ W a s h i n g t o n , D C . a n d O t t a w a , O n t a r i o ] , M a r c h 1 9 9 2 , 4 8 p p .
L e v e l s R e f e r e n c e S t u d y B o a r d . F i n a l R e p o r t o f t h e L e v e l s R e f e r e n c e S t u d y B o a r d t o t h e I n t e r n a t i o n a l j o i n t
C o m m i s s i o n . [ C h i c a g o , I l l i n o i s a n d B u r l i n g t o n , O n t a r i o ] , M a r c h 3 1 , 1 9 9 3 . 1 5 2 p p .
L e v e l s R e f e r e n c e S t u d y B o a r d . A n n e x 1 : P u b l i c P a r t i c i p a t i o n a n d I n f o r m a t i o n . [ C h i c a g o , I l l i n o i s a n d
B u r l i n g t o n , O n t a r i o ] , M a r c h 3 1 , 1 9 9 3 . 2 5 p p .
L e v e l s R e f e r e n c e S t u d y B o a r d . A n n e x 2 : L a n d u s e a n d M a n a g e m e n t . [ C h i c a g o , I l l i n o i s a n d B u r l i n g t o n ,
O n t a r i o ] , M a r c h 3 1 , 1 9 9 3 . 3 2 2 p p . '
L e v e l s R e f e r e n c e S t u d y B o a r d . A n n e x 3 : E x i s t i n g R e g u l a t i o n S y s t e m - W i d e R e g u l a t i o n , C l i m a t e C h a n g e a n d
C r i s e s C o n d i t i o n s . [ C h i c a g o , I l l i n o i s a n d B u r l i n g t o n , O n t a r i o ] , M a r c h 3 1 , 1 9 9 3 . 2 3 4 p p .
L e v e l s R e f e r e n c e S t u d y B o a r d . A n n e x 4 : P r i n c i p l e s , E v a l u a t i o n , I n t e g r a t i o n a n d I m p l e m e n t a t i o n . [ C h i c a g o ,
I l l i n o i s a n d B u r l i n g t o n , O n t a r i o ] , M a r c h 3 1 , 1 9 9 3 . 2 8 9 p p .
L e v e l s R e f e r e n c e S t u d y B o a r d . A n n e x 5 : C i t i z e n s A d v i s o r y C o m m i t t e e . [ C h i c a g o , I l l i n o i s a n d B u r l i n g t o n ,
O n t a r i o ] , M a r c h 3 1 , 1 9 9 3 . 2 7 p p .
L e v e l s R e f e r e n c e S t u d y ' B o a r d . A n n e x 6 : C r i s e s C o n d i t i o n R e s p o n s e s , [ C h i c a g o , I l l i n o i s a n d B u r l i n g t o n ,
O n t a r i o ] , M a r c h 3 1 , 1 9 9 3 . 5 6 8 p p .
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